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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Co-operation with the States. 

J)VKU.SK uriiieisin of llio proposals to e'^tahlish ilio Instituto 
lias b(HMi liiade on inoi'i' fiiun oiu‘ occasion on the ground 
that no ,stc}>s have hcH*n tak<‘n to socun^ th(‘ co-oporMtion of 
the State (lovcruuicnts and Departments in the Avork. A 
lirief review of the faets will show that iliese eritieisnis are 
wholly lacking in foundation. Not only were representatives of the 
State Govoniinents pre.sent at the original conference wlieiv tlu' scheiiu' 
for the Institute vvas first launched, hut a great ])art of tlie woi*k of 
the .Institute is already iHuiig carried out in co-operation witli one or 
other of tlie -Stales. Other schem<*s for co-operative work of a more 
permanent nature are only awaiting the passing of tin* Bill to establish 
the permanent Institute. Tlie State Universities, Technical Schools, 
and other State or seini-State institutions throughout Australia are 
actively co-operatiug in the work, and it is, in fact, only by reason 
of such co-operation, which has been given fully, freely, and 
gratuitously^ that the Institute has so far been able to carry oa its Avork 
in the absence of laboratories of its own. 

C.62--2 
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When the Institute of Science and Industry Bill was under debate 
in the House of Eopresentatives, Mr. L. E. Groom, Minister for Works 
and Eailwa^y 8, pointed out that it was the policy of the Gonimonw^alth 
Government, and of those who had been in charge of the work of the 
Institute all through, to act in complete harmony and co-operation with 
the State authorities. This desire for co-operation may be seen from 
the very beginning of the movement to establish the Institute. At the 
initial Conference, which the Prime Minister convened in January, 
18 16, for the purpose of considering what steps should be taken for 
wedding science to industry, all the State Governments were invited 
to send representatives, with the object of securing their co-operation 
and assistance from the outset. Not only were there present at that 
Conferenee representatives of science and industry from all iStates, but 
the State Ministers of Agriculture of Victoria, South Australia, and 
Queensland also attended and took part in the deliberations. The 
Ministers of Agriculture for the other States were invited, but Tvere 
unable to attend. It was at this Conference that the scheme upon which 
the Institute of Science and Industry Bill is based was formulated and 
adopted. 

In accordance wdth the provisions of this scheme, a temporary 
Advisory Council was appointed, and held its first meeting in April, 
1916. In addition to representatives of each of the State Universities 
and of various industrial interests, the State Ministers of Agriculture 
of Victoria, South Australia, and Queensland, and the DircKdor of Agri- 
culture, New South W'ales, representing his Minister, were present. More- 
over, it Was decided at that meeting that, in order that e^ach State 
should not have less than three representatives on the Council (in 
addition to the Ministers of Agriculture, who are cx officio inembers), 
the Goininonwealth Government should ask certain of the State Govern- 
ments to nominate additional representatives. This was done, and 
representative State Committees were thus brought into existence in 
each State. An Executive Committee was appointed, and, in conjunc- 
tion with the State Committees, proceeded to carry out the work for 
which the temporary Advisory Council was appointed. In- carrying 
OHt this work, special attention w to the question of co-operating 

with the State Goveniinent scienttfie and technical llepartments and 
other institutioina carrying on sci^tMc worit. Members of the Execu- 
tive Committee made special visits-to New ^ S Wales and Queens- 
land for the express purpose of 6^^^^ sympathy and co-operation 

of State Ministers and others in the work o^^ 

3m both these ^ the #)vern 

willingness to co-op^^^ but when the question of the work and poll 
of ^the..;Institute ■ ■ was " brouji^t ■ ■ 'ppvfot--. ;,at, : 'the ■ ■ 
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Conference in May, 1918^ Mr. Holman, the New South Wales Premier, 
was critical, and brought before the Conference a motion to tlie follow- 
ing effect: — 

That the (.'loinmoinvealth C»ov(*r!iiiit‘rit Im? r<*f|U^»ted to et*aHe the ]>roeGdure 
at present being carried out whereby unnecessary expenditure is being incurred 
in the assumption of functions liy tiie Commonwealth Bureau of Science and 
Industry, which are at present being efiiciently performed by the States. 

Mr. Watt, the Acting Prime Minister, then presented to the Conference 
a report showing the policy and scheme of organization of the proposed 
permanent Institute. Ife fully explained the position, and, generally 
speaking, the Promiera of the other Stattis cordially supported the 
Coinnionwealtli proposals. . For exanipde, the Premier of South Aus- 
tralia, Mr. Peake, said as follows; — 

‘‘In my view, this is one of the big fpiestions which we might very well feel 
satisfied belong rather to tlie Commonwealtli than to the States, because no 
scientific discovery will be purely a State atlair. It is simply a ijuestion of 
whetlier tlie Commonwealth can show us that we are going to have increased 
efficiency without duplication of the cost of the State Departments. If it can 
.show us, then I, for one, will heartily support the Commonwealth taking over 
the wlioie of the departments of scientific research, because I think they would 
do the work much bettor ” 

“ I would like to put another view from the stand point of the States. I do 
not think any State stands more strongly for State rights than dtX’S South 
Australia, hut vve regard science as on an entirely dilTerent footing from prac- 
tical administrative wOrk. Science has no boundaries, and the ()pt‘rations of a 
Bcientific bureau could very welt he spread over the whole of Australia, both from 
the point of view of more etfeetive work and from the stand-point of economy. 
What is the use of five or six different State D<‘partments pursuing inquiries on 
different lines wlien possibly one body could much more effectively perform 
the work of investigation and research ‘if 

“1 think that there must necessarily be greater strength in the scientific 
mctliods of the CommonweaUh than in those of the States. Tlie greater scientific 
knowledge which money will enable the Commonwealth to obtain will strengthen 
every department, and I think that in this case the Coinmonwealth can very 
well take over all scientific investigation on liehalf of the general community.” 

Mr. Lee, the I^reinier of Tasmania, then spoke, and be, too, was 
sympathetic to the Institute. He said — 

“ I think no very grmt liarni can come of this departure, provided the Coni- 
fuonwealth Bureau exercises n reasonable amount of discretion, that is to say, 
that any matters which are being investigated by a State Bureau should not 
be undertaken by the Commonwealth, matters peculiar to the State in which 
the BUrnau exists. If those are left to the States, I can quite imagine there 
are many questions that ca well investigated by the Commonwealth. In 
matters that are eommem to all States, it appears to me live Commonwealth 
Bureau eau affeet very essential service to the whole Oommonwea 1th 

Mf • Lef i^y, ^ Western Australia, also supported the pro- 

poml te H© expressed the following views: — 

doilhti thte qimatimii of ificleiiiUle research is more important at the 
at any previous^^^^^^^ Australia. Tliere are 

w:hole of Australia, and I am of 
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opinion that better research work could iic done by one (central body. There are 
not many men in the world who are experts in these matters. Tliey are very 
difficult to obtain. If one State were able to get the services of the most 
experienced man to go into research work, the other States would be unable to 
avail themselves of liis services. Although I am very jealous of the sovereign 
eights of the States, at tlie same time I think this research work could be 
better done through one central body. I should iKi prepared to fall in with 
any arrangement that might liave that object in view, seeing that it is in the 
interests of my own State that it should be done. There are many difficult 
problems which we shall have to deal with in Australia in the future, and they 
could be better dealt with by one central body.” 

Tlie Premier of Victoria, Mr. Lawson, was strongly in favour of 
co-operation between the Comm on wealth and the States in scientific 
research, He said as follows: — 

“ I confess to a large measure of sympathy with tlie President’s views as an 
expression of an abstract principle. It is, perhaps, possible that the Common- 
wealth, in the exercise of this right, might logically take over certain other 
matters which are specifically Stale functions, but I do not fear that. I think 
we might reasonably welcome this institution as capable of doing something 
which, unfortunately, the States have not succeeded in doing. In the SUite 
activities and State inquiries there have been overlapping and duplication; but, 
by means of centralization, more satisfactory re.sults can be achieved. Mr. 
Swinburne's mcnioranduin, which the Acting Prime Minister read, states the case 
fully. We want concentration and co-ordination, and we ought to leave it to 
one body to make specific inquiries, instead of all tlie States independently 
investigating the same subject, thus making for duplication. ... I say let 
us welcome the Commonwealth, and work hand in hand with it in this matter.” 

This shows quite clearly, not only that all reasonable steps were taken 
by the Commonwealth Government and by those in charge of the work 
of the temporary Advisory Council to obtain the sympathy and 
co-operation of the State Governments in the work of the proposed 
Institute, but also that the States, on the whole, cordially welcome the 
Commonwealth propasals. A brief survey of the activities of the 
Institute will now show how these proposals for co-operation have been 
carried into effect, and we shall see that a large part of the work of 
the Institute is now being carried out in co-operation with one or more 
of the States, 

First of all there is the prickly pear scheme, which involves the 
expenditure of a sum of £8,000 per annum for five years. Both the 
New South Wales and Queensland State Governments have agreed to 
co-operate with the Commonwealth in the scheme, and each of these 
States will contribute a sum of £3,000 a year towards the 'host of the 
work, the business side of which will be controlled by a small Committee 
representing the Commonwealth and the two contributing States. 
Though the feeling. of the Premier of New South Wales was, in 1918, 
somewhat opposed to co-operation wi& the Instil has since 

been done tn ieemre^^^o^^ in that State. Not^^ 0^ 
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the New South Wales Government agreed to co-operate in the prickly 

pear scheme, but it has also undertaken to provide £1,000 annually for a 

period of five years, to be used in co-operative work with the Institute 

in investigating the white ant, blow-fly, and other pests. In addition, 

the State Governtnent has approved of a scheme by which the Now 

South Wales Eorest Commissioners will co-operate w'ith the Institute 

in carrying out research w'ork on forest products. The New South 

Wales Department of Education is co-operating wdth the Institute in 

connexion wdth tanning investigations, which arc being carried out at 

tlie Tanning School, lledfcrn ; and also in connexion with yeasts and 

breadmaking, in regard to wdiich experimental work is being carried 

out at the School of Bakei^ attached to the Sydney Tecbnical College. 

Investigational work is also being carried out in co-operation with the 

New South Wales Department of Public Health and the Sydney 

University; wdiilst the State Director of Agriculture and a number of 

leading State officers are members either of the State Committee or of 

various Special Committees established by the Institute. 

# 

In Victoria, both the Director and the Superintendent of the Depart- 
ment of Agriculture are members of the Executive Committee of the 
Institute, and the Department which they control is co-operating in 
the work, more particularly in connexion with viticultural researches, 
wliicli are being carried out at Mildura. In this State, the University 
of Melbounie has been of the greatest assistance in the work of the 
Institute. The Ballarat School of Mines and Industries is co-operating 
in pottery investigations, and other State and seini-State institutions 
have freely assisted and co-operated wdth the Institute. 

In Queensland, the Institute is co-operating with the Department 
of Agriculture and Stock in investigations cm the blow-fly and in 
inquiries on cotton cultivation. It i.s carrying on co-operative work 
with the Queensland Acclimatisation Society in the cultivation of 
castor beans. The State University has rendered valuable assistance in 
experiments on mangrove bark as a tanning agent, on the construction 
of a mechanical cotton-picking machine?, and on other problems. The 
Government has made available the sendees of one of its officers as 
Chairman of the Queensland State Committee of the Advisory Council. 

In Western Australia, a large amount of investigational work on a 
co-operative basis is in hand, mostly under the joint control of the 
State Government and the Institute, each hearing half the cost.- The 
Western Australian Government has offered the Institute a sum of 
£5,000 towards the capital cost for the erection of a fort^st products 
laboratory, as well as 25 acres of valuable land as a site for the 
laboratory. The elays of that State are being tested in co-operation 
with the Institute at the Geological Survey Laboratory, and several 

5 
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officers of scientific and technical State Departments are cordialty 
assisting in the work of the Institute. At the request of the Westerh 
Australian Government, an investigator haa been sent abroad to inquire 
into modern methods of running a forest products laboratory. Half 
the expenses are being borne by the State Government, and half fey the 
Institute. The Chairman of the Western Australian Goyernment 
Industries Assistance Board is a member of the Executive Committee 
of the Institute, his appointment having been made at the request of 
the State Government. 

Both the South Australian and Tasmaiiiaii Governments are repre- 
sented on the Advisory Council, and in both ihevSe States investigational 
work is being carried out. 

The advaiitagt?is of eo-oj>erative research between the Oommon- 
wealth and States cannot be denied. Broadly speaking, the individual 
States cannot afford the funds necessary for adequately tackling the 
larger problems, which are really national in their scope. The total 
cost of researches of a partial or fragmentary nature is many times 
greater than that of a comprehensive co-operative research led by the. 
foremost experts in the particular field. The policy of the Government 
and of the Institute has always been directed towards co-operation 
with the States, and from the above it will be seen, not only that the 
States on their part have generously responded, but also that much 
has already been accomplished in the direction of co-op<^rative 
enterprise. 


— G. L. 


editori.il. 



THE BRITISH EMPIRE SUGAR RESEARCH ASSOCIATION. 

The need for a British Sugar Research Association has so long been 
felt by sugar planters, refiners, and all those nuinufacturing firms 
directly and indirectly coneerned with sugar that the formation of such 
an association as has now come into being will be welcomed. 

With the assistance and support of the Government Department of 
Industrial and Scientific Research, a strong association has now been 
formed, whose articles and memorandum of association and prospectii« 
have received the approval of that Department as well as that of the 
Board of Trade. On 30th May of this year .this association was regis- 
tered under the presidency of Sir George Beilby, who is a member of 
the Advisory Council of the Government De})artment of Industrial and 
Scientific Researcdi. The vice-presidents are the following dis- 
tinguished gentlemen : — The Right Hon. Lord Bledisloe of Lydney, 
K.B.E.; Sir Daniel Morris, K.C.M.G., D.C.L., I)..Sc., LL.D.; Sir 
Edward Rosling; Professor E. J. Russell, O.B.E., D.Sc., F.R.S. ; 
Professor W. Bateson, D.Sc., F.B.S. ; Professor J. Brotland Fanner, 
IXSc., M.A., F.R.S., and Mr. Edward Saunders. The gentlemen 
elected to the council represent every branch of the sugar industry 
throughout the Empire. The aim of the a'ssociation is to establish, in 
co-operation with the Government Department of Scientific and In- 
dustrial Research, an Empire acheme for the scientific investigation, 
either by its own officers, or by universities, technical schools, and other 
institutions, of the problems arising in the sugar induvstry, and to 
encourage and improve the tefdinical education of persons who are or 
may be engaged in the industry. The association is inviting all those 
who are engaged in any branch of the sugar industry witliin the Empire 
to become members, and thus become eligible for benefits resulting from 
the scientific investigations it will carry out. Wliile it may be admitted 
that research work has alway.s been proceeding in scattered localities 
of the Empire where cane and beet are grown, and also in England 
where sugar is refined, as well as in factories where sugar is an in- 
gredient lor the manufacture of the finished article, such research is 
carried out by the factory chemist, who works continually for the im- 
provement of siigar manuW^ Such improvements, however, often 
remain Unly half inveit^^ owing to the time given to routine work, 
which ^ is the main occupation of the factory chemist. There are few 
factories W'hieh OM emplipy a highly skilled chemist mainly for research 
work; therefore; the nee^rity f 6^ an organized association where re- 
search will he for the general benefit of 

the Empire sugar Juduatry ie felt daily more and more. The scope 
of Wolfc include the investigation 

of proMema aririug in all branches of the sugar industry, iricluding the 
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improvement of the sugar cane, sugar beet, the various niethads of ex- 
tracting the sweeteuing matter from cane apd beet, the various processes 
of refining, and the fet methods for the employed by 

manufacturers using sugar as one of their raw materials, as well as 
the discovery of the best uses of the after-products of both: factory and 
refinery. In order to make the research work of the assooiation of the 
greatest possible utility to the industiy power has been taken, not only 
to encourage the training of research %vorkers, but also to improve the 
technical education of persons engaged, or likely to be engaged, in all 
branches of the sugar industry. A survey is being made of the field 
of research which is likely to be beneficial to the industry, and it is 
hoped that members of the association will bo willing to assist in the 
framing of a thoroughly comprehensive scheme by making suggestions 
relating to that part of the industry with which they are intimately 
acquainted. It is also proposcxl to establish a bureau of information 
for the sugar and allied trades industries, to which any member of the 
association can apply for assistance in the technical and other diffi- 
culties which he may encounter in his business. By means of it^? 
various activities as an a-ssociation for sugar research, a bureau of 
information, and a centre for the furtherance of teclinical education, it 
is hoped that the British Empire Sugar Research Association wull 
exercise a far-reaching and beneficial influence on the future w^elfare of 
this ancient and important industry . — The International Sugar Journal, 


AUSTRALIAN WOODS FOR TOBACCO PIPES. 

The increasing scarcity of suitable woods for tIuMnailufacture of 
tobacco pipes has led to a number of inquiries b<*mg made of the 
Institute as to the .suitability of Australian timbers for this purpose. 
Unfortunately, very little scientific information is available in Australia 
as to the possible successful utilization of Australian timbers for pipe 
making, and the subject is only one of very many which requires investi- 
gation. From time to time the importance of a forest products 
laboratory to Australia has been stress^ in this journal, and this is 
but one of very many activities which might well engage the serious 
attention of such an organization. The timber relied on mostly for the 
purpose of local manufacture is known generally as the Australian 
mahogany, a species of eucalyptus, mostly obtained from Gippsland. 
Botanically, it is termed Eucalyptus hotryoidcs, and it also often goes 
by the popular name of the laurel-leaved mahogany. There are several 
red mahoganies much similar, as, for instance, £?. rohuMa (swamp 
mahogany), E, marginaia (jarrah), E- diversicolor (karri). They 
occur in several parts of Australia. Though other woods have heen 
employed, many have been rejected for various reasons. Some have 
been found to contain essential oils objectionable to the smoker, and 
others are found to bum too readily. On one or other of these grounds 
the employment of needlewood . leucoptera), redgum (.^. 

roaimto), musk root (Olearia uf^pph^a), Sind 
head beech (Foouif (Junninghamiiy tried, ana, as a general 

ml^^ejected. Considerable interest has also been manifested as to the- 
val^of tidip wood (Hdrptdlia "ybich occurs in Queensland 

a^d Wales, but teehOi&lps^^ are of opinion that 

■ .'.V; ... 
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are little, if any, better tlian musk root. With the clearing of so much 
of our valuable tiiriber country for agricultural purposes, many of our 
most valuable timbers have almost disappeared, and tliere is certainly 
a very great shortage of them. Tulip wood, apart from arty other con- 
sideration, would appear to have been ruled out because it is not now 
available in any large quantities. 

ESSENTIAL QUALITIES OF PIPE WOOD. 

The princii)al essentials for the inaniifacturti of tobacco pipes are 
woods of sufficiently long and firm fibre, and of even colour, that can 
be thoroughly seasoned, and that do not contain an extra amount of 
ccdlulose material, thus becoming liable to burn. There is a widespread 
and general misconception that the imported pipers known as briars are 
made from the root of the English sw€^et briar (Rosa rvhiginosa). As 
a matter of fact, they are generally made from the sweet heath (Erica 
arhorea)^ and a native of Spain, Corsica, and parts of Africa. ^ClJriar^’ 
in this connexion is, tlierefore, an English corniption of the French 
word Bruyere.’’ Tlie sweet Ifhath is a dense, heavy, and non-eleavable 
wood, and combustible with difficulty on account of the light content of 
silica. The shortage has led to all kinds of expedients, and in America 
the beech and the elm are being largely used for pipe making. Great 
numbers of pipes from these woods have, already been sent to Australia, 
but they are not considered to be very satisfactory owing to the essential 
oils which they contain. Japan is also giving its attention to the manu- 
facture of pipes, and there scrims to be a general opinion on the part 
of the manufacturer that almost any sort of timber is suitable. The 
smoker, however, has other ideas on the subjcsct. In his work on Aus- 
tralian hardwoods, Mr. K. T. Baker refers to the combustibility of 
certain pipe woods, and very many timbers are described and illus- 
trated. Tbe question of tbeir seasoning and the colouring matter which 
they contain is already referred to; bnt, as Mr. Baker points out, very 
little is known of the chemical nature of the colouring matters. Mr. 
Baker\s work may serve as a guide to those who arc interesting them- 
selves in pipe making in Australia; but, owing to the small amount of 
information available, it can only be accepted as a guide. The. table 
of combustibilities, Iiowovor, should be of special interest. S(3veral of 
the highly resistant woods may iK^come available for pipe making, as, in 
addition to combustibility, they work well and take a good polish. Such 
are E. Fletcheri (box), Q. casmrina (oak), E. ovaHfoUa (red box), 
Cas. camhagei (belah), E, dealhata. and E. cugemoides (stringybark). 


FEEDING VALUE OF PRICKLY PEAR. 

Froin time to time the merits of prickly pear a.s a feeding stuff for 
live stock are energetically urged, but investigations carried out in 
Australia — actual experiments with cattle and analyses of the pear — 
have so far failed to demonistrate the possession of any substantial food 
value. As a last resource, the pear is sometimes fed to cattle, and if 
the stock have not been allowed to decline into too poor condition, useful 
results, more particularly when the pear is combined with other fodders, 
have , been obtained- there has been a revival of these claims 

on behalf of ^ American company. At the request of the Institute, 
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Professor Watt, of the University of Sydney, has made inquiries into 
the subject, and has reported that the process was evidently successful 
in removing the fibre, the prickles, and the tannin substances, but that 
the grain (the main product) has not a high feeding value, being 
poor in protein and having a calorific value lower than wheat straw. 
Professor Watt also stated that the two species chiefly used in America 
were quite diflPerent from the pear ‘which has established itself over 
such a huge portion of the Commonwealth. As Professor Watt is 
visiting Great Britain shortly, travelling by way of the United States, 
he has been asked by the Institute to make full inquiries into the 
utilization of the ]>car as a food for stock. 

THE GUAYULE RUBBER PLANT. 

Some time ago the suggestion wa^ made to the Institute by Mr. W. 
Ham, of the University of Adelaide, that research experiments might 
be carrifki out into the characteristics of Guayule {Farthenium argen- 
iaium) for rubber production. Mr. llrfha pointed out that the plant 
was extensively grown in the arid portions of Mexico, and that large 
quantities of commercial rubber were now being made annually from 
this plant. In consequence of these ropresentatioub, inqulrie*^ were 
addressed to the Bureau of J^laut Industry of the Unit'd States 
Department of Agriculture for all information on the subject, with a 
view to a preliminary consideration of the question. Guayule, it 
appears, is a small woody shrub varying from 8 to 40 inches in height, 
with an average of 2 feet, having a much branched stem. Jt occurs 
over the bush prairies ” of North Mexico, and extends into Texas, 
New Mexico, and Arizona. The small leaves are greenish and silvery 
grey, as also are the younger twigs, which, as the age of the axis 
advances, change to light, then to dark ashy grey. The winter appear- 
ance of the plant is strikingly different from the summer appearance. 
Ill the winter, the leaves, saving those forming small clusters at the 
tips of the twigs, have fallen, leaving these bare. In summer, the new 
growths are clothed with loaves of maximum size, in which the green 
colour is more apparent. At thi.s time, the flowers are bonie in loose 
clusters on slender stems, and crown the plant with a profusion of small 
yellow blossoms. These are arranged in heads, each head resembling 
a small daisy, and capable of forming, at most, five seeds. Usually, 
some of these do not develop. A curious manner of development results 
in the association mth the seed of a large amount of chaff. Guayule 
is distinct from most other rubber-producing plants, in that its bark 
contains no latex; rubber being in the cellular tissiie of the epidermis, 
and, to a small extent, in the branches and leaves; the blossoms being 
without traces of rubber. The amount of rubber in the topmost 
branches is very slight, hut increases towards the roots. 


THE GUAYULE RUBBER INDUSTRY. 

In a special report written for the Bureau of Forei^ and Domestic 
Commerce, United States of Afiierica^ in April, 1919; it is pointed out 
that the most important guayule districts command ^ood railway 
facilities, although there are large areas whose exploitation is diffioulk 
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OB account of the lack of means of transportation. These difficulties 
are mainly due to the fact that .water for the pack animals cannot he 
found on these desert lands. The gathering is done under contract by 
natives, and the transportation charges sometimes run as high as 
£2 lOs. per ton. Several large factories are now operating in Mexico. 
As far back as 1906 it was estimated that there were 310,000 metric 
tons of the shrub available, which would produce a yield of 33,000 
metric tons of rubber. It has been found, however, that if, instead of 
the plants being pulled up by the roots, they are cut just beneath the 
surface, there is a fair prospect of the plant being reproduced. The 
self-sown seeds germinate uncertainly, and grow" slowly. It is the 
question of the restocking of natural areas, therefore, that is giving 
rise to concern. One large operator, from exi)erience gained in the 
past, counts upon an annual production indefinitely of somewhat over 
2,000 tons. These figures are based on the supposition that guayule 
will not go below 9d. nor above 15d. per lb. Scientists, however, are 
now giving their attention to the question of the cultivation of guayule, 
and laboratories and expeTimental plots on a large scale have been 
established in Cklifornia and Arizona. Some interesting results have 
already been obtained. Tlie facts tabulated show that there is a wide 
difference in the amount of rubber in the different shrubs. This ran 
from 1 per cent, to 20 per cent., and in rare cases to 27 per cent. 
Improvement of yields by breeding, therefore, is engaging close atten- 
tion. One remarkable result that has been obtained has reference to 
the length of time in w"hich a plant will mature. The problem of 
speeding up the grow'th has been solved. Left to itself, in its desert 
home, under normal conditions, a guayule seedling takes some twenty 
years to arrive at maturity. Now, under artificial treatment, develop- 
ment has been accomplished in four years. Further inquiries into the 
general question have now been addressed by the Institute to Mr. W. 
B. McCalluin, who is located at Tuc.3on, Arizona. 


AMERICA ENCOURAGES RESEARCH. 

After some years’ absence from South Australia, Dr. Thombum 
Brailsford Robertson has returned to accept the position at the Adelaide 
TTniversity of Professor of Physiology. Dr. Robertson has been in the 
TTnited States and in Canada since 1905, having latterly occupied the 
Chair of Bio-chemistry at Toronto. He has come back diK^ply 
impre.ssed with Australia’s need for original scientific research. 

America, Canada, and Japan,” he stated in an interview" in the daily 
press, “ are directly and indirectly our competitors. Wo must follow 
their lead in this matter, or else bo hopelessly left behind in the severe 
competition w'e shall soon experience. America provides an abundance 
of money for research work, and in Canada industrial research is pro- 
ceeding energetioally. The Dominion Government has just put aside 
1,600,000 dollars for buildin^^ an Institute of Research in Ottawa, w^hich 
trill contain suites of lahorator^^^^^ manufacturers wrorking on 

Bimjlar lines w^ork. The Govemment pro- 

vides ^elementary requirements, such as water power, gas, reference 
libraries, and so on, manufaeturers are to provide the chemists 

and workers, &c” 
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THE ALERT JAPANESE. 

While he was in California, Professor Robertson was brought into 
close touch with the Japanese, and when invited to give his experience 
of educational affairs in the land of the Lotus he said higher education 
and research work were going ahead wdth remarkable stridos in Japan. 
They are constantly sending men over to America,^’ he continued, 
to study American methods. The expenses of these men, are paid by 
the Goveminent. It is their duty to ascertain at first hand all they 
can about new methods and discoveries. If an American professor 
makes some discovery which promises to be of value, commercially and 
otherwise, before very long a member of the faculty of one of the 
Japanese Oniversities is waiting upon the American and requesting per- 
mission to work with him for a year or two. The Japanese learns all 
he gau about the new process, discovery, or system, and then returns 
to his own laud to um the information. The Japanese Goveminent 
just before I left America sot aside a million sterling for research in 
physics alone. That gives, some indication of their alertness. There 
can ho nc question to-day about the value of this work. Industrial 
research has proved to be of the utmost value, and the development in 
America may be ascribed almost wholly to it. Great ilritain has had 
her lesson also. When the war broke out she was using a substance 
known as acetone for making her nitro-glyceriue explosives, it was 
made from waste wood. But all the w'ood in Great Britain could not 
have provided acetone enough. Her total output at the time was eiiough 
for only one day's fighting. At that time the wood process was the only 
one known for producing acetone, but a bio-<diemLst working in .Man- 
chester in research respecting the bacteria inhabiting soils — which did 
not appear to have any relation to high explosives — discovered a 
bacteria producing acetone from starch. From that apparently unim- 
portant discovery carno one of the gi^eat industries of the war, and 
that chemist, after having set the industry going in Britain, went across 
to Canada, took over a whisky distillery, added to it, and adapted it, 
and to-day that factory covers an entire city block, is five stories high, 
and gives employment to 2,000 persons. The great fact that must be 
remembered about research work is that it may prove of altogether 
unteckoned importance, and may give— as it has done hundreds of times 
—a new industry to the State and immense improvements to existing 
industries. That has been America's experience. Research work also 
fits men to grapple with old problems in a new and successful way. 
This work is necessary and justifiable in every sense. We can only meet 
our war expenditure and waste by making one hour's work produce what 
two hours' work produced before. This will be achieved by bringing 
trained intelligence to the assistance of labour. Half a century ago 
research wa^s cheap, because apparaW was crude and simple. Now it 
Is ej;peh.sive because apparatus is complex and costly* The United 
States, Canada, and Japan have proved that research justifies ve|y large 
expenditul*e;" 



EDITOEIAL. 


AN IMPERIAL AGRICULTURAL BUREAU. 

At the recent meeting in London of the Imperial Education Con- 
ference, a strong opinion was unanimously expressed on the need for an 
Imperial Agricultural Bureau, the objects of whicli would be — 

(1) To collect and to present in an available form information 
on the various agencies for agricultural education within the 
United Kingdom, the Dominions, India, and the Crown Colonies 
and Dependencies. One function of the Bureau would be to 
provide advice as to the education best fitted for an intending 
settler in any part of the Empire, to infonn him of the facilities 
and their cost. Tlie Bureau would also promote the interchange 
of teachers between institutions within the Empire; 

(2) To perform a similar function with regard to agricultural 
research. The Bureau would draw up a synopsis of the existing 
research institutions, and of the work that had been done or was 
in progre.ss. It would inform inquirers as to the most probable 
sources of advice on problems met with in practice, and would put 
individuals or (commercial firms in touch with the investigators 
they recjuire. The Bureau 'would be ahh^ to assist investigators 
in search of material, and promote their occasional interchange. 
The Bureau might publish a regular abstract of investigations, and 
from time to time a review of progress in particular directions; 

(3) To coIl<?et and distribute inforniatiou on the agricultural 
resources of the Empire for the seiwice, on the one hand, of 
intending settlers and planters, and, on the other, for merchants 
and manufacturers. The nece,ssity of this work is apparent from 
the consideration that agriculture is by far the largest industry 
within the Empire, and that in its diversity and varied eharacter 
it covers almost the whole range of agricultural puoducts. 

It is suggested that the Bureau should be eoustituted on tbe lines 
of the Imperial Mineral Eesoiircos Bureau, aud should similarly be 
under the Lord President of tlie Council. At the meeting referred to, 
the Board of Agriculture and Fisheries expressed their willingn(*ss to 
initiate the preliminary organization necessary for tlie formation of 
fliich a Bureau, and it is proposed to hold a Conference at an early date 
with the object of considering the subject aud appointing an interim 
connnittee to take action. 

WAR MATERIALS--NITROGEN FIXATION AND SODIUM 

CYANIDE. 

Tinder this title, the American Department of the Interior, Bureau 
of Mines, has published a Bulletin giving brief accounts of the efforts 
of the United States authorities to supply from domestic sources those 
raw materials that are needed for the great industries, especially the 
war industries, and for wkieh in pre-war times we had been largely, 
and, in some cases almost wholly, dependent on importations. The diffi- 
culty consisted, not merely in the shutting off of the supply from the 
countries at war, but the shortness of tonnage and the need of it for 
pansportation of troops and supplies, still further emphasized the 
importance of domestic sourc^^^ Among the raw materials that were 
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especially tlie subject of these efforts are manganese, graphite, tin, 
merenry, potash, tungsten, molybdenum, antimony, chromite, magnesite, 
mica, platinum, and arsenic. 

Acts of Congi’eas constituting Commissions and Boards of Experts 
Were passed, and many oniiiiont engineers and chemists undertook 
investigations for dej>osits of the minerals from which the important 
products might he obtained. Studies were also made in regard to the 
several processes of nitrogen fixation. The Bulletin in hand is a pre- 
liminary report ; in fact, is merely an advanee chapter from Bulletin 
178 of the Bureau of Mines. 

One point of interest i.s worthy of special notice, namely, that the 
simple process of Bnclier for the production of sodium cyanide has been 
sbow'n to be practicable on the large scale. In this connexion, notice 
should he given to the success of method>s devised by L. S. Potsdamer 
for recovering valuable materials from gas-mass; that is, the mixture 
of ferric hydroxide and wood ehi])s used for purifying illuminating 
gas. This accumulates a number of by-products, among which are tai*, 
sulphur, thiocyabides, ammonium salts, ferro- and ferri- cyanides, double 
ammonium eyanides. Potsdamer devised a plan of recovering these 
substances and reviving the gas-mass so that it could be returned to the 
purifiers. The details of the methods will he found in Jouriml Jnd^ 
Eng, Chefn.y Vol, XI., p. 7(19, 1919. 

FIXED NITROGEN RESEARCH IN THE UNITED STATES 

OF AMERICA. 

In the ITnitod States further efforts are to l>e made to develop the 
nitrogen-fixation industry. A fixed nitrogen research laboratory has now 
been organized in the nitrate division of the Ordnance Department, in 
the head-quarters at the American ITnivorsity, in buildings formerly 
occupied by the Chemical Warfare Service. Liout.-Oolonel A. B. 
Lamb, of the Chemical Warfare Service, is director; Dr. R. C. Tolman, 
formerly of the Chemical Warfare Service, and Professor W. C. Bray, 
of the IJniveraity of Califoniia, are associate directors; and Dr. H. A. 
Curtis, fomierly of the Nitrate Division, Ordnance Departmont, is 
executive officer. The W'ork carried on during the w^ar on the fixation 
of nitrogen in the Department of Agriculture laboratories and elsewhere 
will he concentrated at the American University, At present the staff 
consists of fifty-five persons. 


PRODUCER GAS FOR INTERNAL COMBUSTION ENGINES. 

The shortage of motor spirit in Great Britain during the war led 
to extensive investigations for substitutes, among which were ordinary 
iBuminating gas and producer gas. A report has just been published 
by the Committee appointed to investigate the subject, an abstract of 
which is given in the English JfachamiJ (VoL GX., p. 31, 1919). The 
Connuittee considers that gas traction is^ the ordinary foTO* 

eveh when unprotected and exposed are us^. In 

its newer foms it is wrell worth eonaiderh^h a^ 

; petrol, or steam traction. CfXmihbn is estimated be 

eqiaiirakht to petrol in the proportion of 2®0 cubic feet of the former 
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to 1 gallon of the latter. It is recommended, however, that gas-bags 
should be replaced by rigid or semi-rigid containers whenever a com- 
pression plant can be installed, but it is not considered advisable that 
any existing plant for gas traction should be abandoned at this time. 
Figures on cost of compressing, &c., are given, but they are obviously of 
no value in this country. 

In a supplementary article, Mr. David J. Smith, who made many 
of the experiments in the matter, states that it is possible to run satis- 
factorily, in competition with petrol, motor vehicles by producing gas 
made on the vehicle, using anthracite, coke, or charcoal. lie states 
that the cost of running a truck with anthracite at 50s. per Ion was 
equivalent to petrol at 5.4d. p(‘r gallon, the commercial rate of th^ 
petrol being taken at 2s. (Jd. (about 60 cents) per gallon. He claims 
that a producer cau be made according to his designs that will occupy 
no loading room on the truck, and free acces.s to the equipment is 
secured. In case of tnicks, tlie weight of the equipment for producing 
the gas does not exceed 2 per cent, of the weight of the loaded vehicle. 
The method is applicable to boats and tractors; the small si/e of the 
plant rendering it suitable for applications to wliicli formerly producer- 
gas apparatus could not be applied. 


THE BRITISH NATIONAL PHYSICAL LABORATORY. 

Sir Richard Gla/ebrook, who has resigned the directorship of the 
National Physical Laboratory, Teddington, is succeeded by Professor 
Petavel, Professor of Engineering and Director of the Whitworth 
Laboratory in the University of Manchester. The London Times 
writes — 

Sir Richard Glazebrook, who retires from the directorship of the 
National Pliysical Laboratory, has controlled its fortunes from 
its small beginnings in 1899 to its present great place in the scien- 
tific organization of the nation. It was first intended merely to 
carry out investigations required in connexion with the manufac- 
ture and testing of instruments of precision, and, in 1902, when it 
was moved to new buildings at Teddington, it had only two depart- 
ments and a staff of 26. It has now seven scientific departments, 
a secretariat, and a staff of over 600 persons. These deal with 
heat, optics, acoustics, and molecular physics, with electricity, 
metrology, engineering, metallurgy, the form.s of ships and aerial 
machines, and acrrodynaniics. It is the supreme scientific court of 
appeal and advice for all questions involving the physical pro- 
perties of matter, the strength and qualities of materials, gauges 
and standards. During the war it rendered invaluable seiwic(‘. In 
the financial year ending in March, 1918, the Ministry of Muni- 
tioniS alone paid it £42,000 for work done, and when it is remem- 
bered that the expenditure was not on manufaeture, but merely 
on examining and testing, some measure of its st^rviee may be 
gained. IJavtil last year the Royal Society was the governing body 
of the Laboratory, and conducted its affairs with the assistance 
of a gmieral Board of 36 members, of whom twelve were nominees 
of industrial an^ eommercial institutiom It was almost an ideal 
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coinbiruitioD of science and industry, and Sir Eicliard Glazebrook 
gained the resx)ect and admiration of his theoretical and practical 
masters. But the financial responsibility was heavy and iiiei'easing, 
and from 1st April, 1918, the Department of Scientific and Indus- 
trial Research took over the burden. Fortunately, under the new 
arrangement, the Department assumes only the control necessary 
for an accounting ainhority. Sir Richard will hand over to his 
distingnislied successor, I*rofessor Petavel, not only an institution 
of great and growing usefulness, hut a tradition of harmonious 
co-operation between science and industry. He lia.s provided the 
new Department of Scientific and Industrial Research with a 
working organization sufficient to justify their existerux*, and with 
a model on which we may suppose that their most successful 
creations — the Industrial Research Councils — have been formed. 


MARINE RESEARCH. 

A Committee of the National Sea Fisheries F^rotoction Association 
ha>s prepared a ^scheme for fishery research, statistics, education, and 
propaganda in the United Kingdom. The main roconunendations of 
the Committee are as follow: — 

(1) That the (lovernnient bo n^quested to provide funds for* a 
comp robe n si ve scheme of res<‘are]i statistics for tlie fislierlos of the 
United Kingdom on the lines set forth in this report. 

(2) That each Fishery Department be provided with a snitable 
-scientific staff under a scientific direr^tor with well-equipped 
laboratories, and with sufficient steamers for resoarch work and for 
the exploration of our fishing grounds. 

(3) That the Fishery Departments be requested to adopt the 
best means they can devise for securing the uniformity of fishery 
statistics, and the co-ordination of research work throughout the 
United Kingdom. 

(4) That the Fisliery Departments make suitable provision for 
the publication of scientific reports which are of importance to 
the industry, and, in particular, for the publication monthly of 
a fishery journal containing all information in regard to scientific 
results, statistics, statutes, orders, foreign intelligence, commercial 
information, and all other information likely to he of benefit to 
those carrying on the industry. 

(5) That the Fishery Departments and the Education Depart;- 
ment;S of the three kingdoms be requested to co-operate in provid- 
ing a scheme of education on the general lines laid down in the 
report. 


NATIONAL SAFETY AND SCIENTIFIC RESEARCH. 

Thfe British Association, as an ontoome of the comprehensive review 
of scientific work during the war, which formed a conspicuous part of 
the programmo of the recent meeting in Bournemouth, has addressed the 
following Tesoliition to the Prime Minister and the Treasury:— The 
British Association for the Advancemont of Science, in reviewing the 
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results of scientific method applied to military and other practical arts, 
recognis€»s that the successful issue of the war has sprung from the 
efforts of scientific ‘men concentrated on those problem,s, and with the 
conyictioD that the well-being and security of the nation are dependent 
on the continuous study of such matters, would urge on His Majesty^s 
Government the nec^essity for apportioning an adequate sum from that 
allocated to home administration and the upkeep of the fighting Forces 
for the purpases of a definitely organized sclieme of research, as, for 
example, on problems connected with health, food, and commerce, on 
explosives, on chemical warfare, and on physical and engineering 
problems bearing oti military work/’ Similar resolntions, in varying 
terms according to the special cases, bavc been forwarded to the First 
Lord of the Admiralty, the Secretar^^ for War, the President of the 
Board of Trade, and the Ministers of Health and Food. 


RESEARCH IN NON-FERROUS METALS. 

AiK)ut a year ago, representatives of the non-ferrous metals 
industries in Great Britain held a meeting and decided to establish a 
Research Association nnder the British Department of Scientific 
Research, which, it will he rememhered, has been provided wdth a fund 
of £1,000,000 to be expe.iided on assisting scientific inVT^stigatioiis of 
bcTiefit to Britisli industrie.s. A scheme for carrying out investigational 
work lias now been prepared, and provision is to be made for the estab- 
lishment of a special Research Institute and Exjierimental Workshop. 
It is intended also to obtain quarters for housing an Information 
Bureau, to apjioint a staff, and to establish branches in various centres 
of the country. The Bureau wnll be a storehouse of tabulated scientific 
and toclinical infonnatiou collected from all available sources, and 
arranged in such form as to be of easy access and jiractical utility to 
meet the every-day wants of those engaged in the production, treatment, 
working, and use of non-ferrous metals. 


PRODUCTION INCREASED BY PLANT BREEDING. 

Reviewing the activities in the doniaiii of botany in recent years, 
Sir Daniel Morris, in an address before the British Association quoted 
a number of striking instances where progress has beem made in the 
improvement of cotton, wheat rubber, cocoa, &c. One of the out- 
standing features that emerges from a record of botanical search during 
the last decade or tw^o is the prominent position occupied by plant 
breeding on mendelian linos. In proof of this are the numerous well- 
equipped plant-breeding institutes established and maintained by 
Government and private funds. Plant breeding is now' in the fore- 
front in relation to the improvement of crops, and the value of it is 
offieiaUy acknowledged as a ^ a vital element in the national policy.’ ” 
Aecording to the Seerretary of the Board of Apiculture, what we want 
*■ are new races of plants adapted to intensive cultivation,” and he 
adds, it is my deliberate opinion that an increase in the production 
of our ^nd is m more easily attainable in that direction than in any 
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PEST PARASITES. 

In schemes of intensive cultivation Sir Daniel Morris pointed out 
that it were well to bear in mind that it might be possible in some in- 
stances to go beyond v^'hat was necessary to achieve the object in view. 
The opinion was held by some that the more intensive the cropping the 
greater the o])port unity for tlie various pests to live. Enrther, most 
pests have their parasites, and wholesale sterilization may lielp tlu; pest 
by destroying the parasites. As illustrating this eontingency, Sir 
Daniel mentioned the case of the Moth Borer attacking sugar cane in 
the West Indies. For probably sonietbing like 200 years the Moth Borer 
had been regarded as tlie most destructive enemy of the sugar cane. 
Its life history was nnknown until Lefroy discoven^d the eggs which 
were deposited in a greenish cluster on the back of the leaves of the 
sugar cane. The egg clus(.<u’s were so inconspicuous that they had 
entirely escaped notice. The first steps wore to employ boys to cut 
off portion of the leaves with the eggs and burn them. It Avas after- 
wards discovered that many of the eggs were parasitized, and tlie 
planters were tinia nnknowingly destroyitig the ]>arasite, and practically 
increasing rather than diminishing tlie attack of tlio Motli llorer. On 
the further advice of Lefroy the leaves with tlie egg clusters were tiot 
burned, but spread out in the shade to enable llu' parasites to liatch out, 
with the result that in the later stages of tlie cro|> nearly all the Motli 
Borer eggs wivre parasitized, and the loss in canes in that and the sne- 
C 06 *ding crop was largidy nMlueed by natural means. 


TASMANIAN TIMBER INDUSTRY. 

Year aftei* year, with the greatest regularity, each State Forestry 
Department directs attention to the importance of controlling our 
forests and of taking steps to provide for the future requirements of 
the Ooniiiion wealth. Hie ]at(‘st annual protest from Ihismania against 
jierniitting further wastage of a rich asset is as follows “ Although, as 
previously pointed out, there will not be any real shortage to meet the 
requiremenls of the State, so far a.s hardwood h concerned, for many 
years, yet as part of the Commonwealth it is desirable to look further 
afield to make up for any deficiency in the forest areas of the neigh- 
bouring States, and even for the export abroad of the world-famed 
eucalyptus timbers, to assist in supplying the waiit created by tbe 
awful forest destnictioii caused by five years^ devastating w^arfarc in 
the western parts of the Empire, For that reason it is essential that 
every reasonable care be exercised to preserve and to secure a fresh crop 
to take the place of the present stand when the latter has IxHm utilized, 
keeping in view the fact that a fresh erop cannot he expected for general 
purposes within at least half a century. That is in regard to satis- 
fying the demand for hardwoods only, but when we come to the larger 
question of supplying the requirements of the State and the Common- 
wealth in softwoods, the necessity for sending abroad over £3,000,000 
a year for the imported article would have been obviated if the States 
had adopted a prudent policy of affomstatiou in the early days.^’ 
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POTATO FLOUR. 

Extraordinary dovelopincnt has taken plaee in Great Britain since 
the ontbroak of war in the industrial use of potatoes. Under Ihe direc- 
tion of the British Farina Mills Limited a number of factories are 
being established in suitable agricultural centres for the inamifactiire 
of potato flour or farina. Each will be able to deal with 1,500 tons 
of potatoes per week, and already one or two are in operation. The 
special importance of this innovation to the agricultural industry is 
that a constant and steady market is assured to the grower, and a pro- 
fitable means is also provided him of disposing of injured and even 
disoa*sod potatoes. The Taliie of damaged potatoes is assessed in i-ela- 
tiou to the starcli eonlents of the ])Ortion of tlie luhers which are sound. 
Farina is principally used hy the textile trades, and large supplies are 
also reqninnl for ih(‘ manufacture of dextrine, and various classes of 
glims and otln'r products of a like nature. In addition tliere are 
juany uses for it amongst inaiiufaeturiug chemists, some of these being 
the production of artificial sago and gra])e sugar. Prior to the war 
potatoes were used extensively in (hu'niany, irolland, and in Japan for 
industrial purjioses. 


CHEMISTRY OF POTATO FLOUR. 

Mr. M. W. Richards, in the October Journal of the Board of A///'/- 
cullare, contributes an interesting article upon the mannra('ture of 
farina from potatoes. Contrary to tin* inipi*ession usually conveyed 
by the term potato flour,” he points out tins product does not consist 
of [lotatoes dri(‘d and pulverized, but is the pure starch separated from 
tin* rest of the jiotato, and called farina. ‘’The part ]>layed by starch 
in the life activity of the potato is of great interest. Tin* substance is 
built up by the wonderful chemistry of nature from the simplest, con- 
stituents of food and water drawn from tin* plant\s eiivironnient. For 
the pnrjiose of transport in the sa]) it is i^eadily changed into the form 
of sugar, which is soluble, and can he conveyed to oik! jiart for growth 
and to another part for storage in reserve. In the latter case it is 
d(‘posit(‘d as starch grains of microscopic size. This explanation 
makes clear the advantage in allowing the liaulin to die Mown before the 
j)otato cro}) is lifted, so tliat the sap may be withdrawn to the tubers, and 
there deposit its strength as grains of starch.” Mr. lliehards explaius 
that by means of auxiliary plant in these mills the yiotato residues, 
which still contain a valuable part of the uourishment, caii he prepared 
as a feed for animals in a greatly improved form. MaMufactiired in 
a cooked and concentrated form it will ket^p in store indefinitely, and 
will prove a more digestible and healthy food than the raw potato, heside 
having a wider range of use. 


BREAD FROM POTATO FLOUR. 

Whether the time has arrived for Australia to consider the per- 
maue»t estaWishment of a potato flour industry on a large scale is 
obvioualy a matter of economies. With the continuance of such a 
lucrative market for potatoes for purely domestic consumption awaiting 

t9 ■ 



SCIElirCE AND INDUSTRY. 


tlie grower as there has been of recent years, there is little immediate 
prospect of any supplies being diverted to the manufacture of starch. 
It certainly would not suit the growers to sell to factories while house- 
wives are able to pay higher prices. In previous years, during a glut 
potatoes have frequently been unsaleable, and «tarch was then some- 
times made on the farms. There is nothing complicated about the 
process, and all that is necessary to insure the success of a factory is 
a sufficiency and continuity of supply. Several State Departments in 
the United States have been studying the question of the suitability of 
potato flour for mixing with wheaten flour. Its use for this purpose 
does not lack advocates, who emphasize the wholosomeness of white 
bread w^hen made from -an appropriate mixture of the two flours. It 
is claimed that the potato on oxidation in the body produces an alkaline 
ash, while wdiite flour on oxidation pmduces an acid ash favouring the 
production of acidosis. 


FUMIGATION INVESTIGATIONS. 

Fumigation is not yet practised to any large extent in Australia to 
combat noxious insects, hut it is inevitable that much greater attention 
must he given to this question in the very near future. The rapid 
expansion of the citrus area and the opening up of new and widely 
remote areas is bound to be followed by tlie dissemination of red scale 
and other pests, and with a large increase in production tlie attainment 
of quality will have to he closely studied. In the Uriittd. StatCvS radical 
changes are being brought about in the fruit, nursery, and grain in- 
dustries -by the use of hydrocyanic acid gas and carbon bisulpliide, and 
since their general application, which dates back only nine or ten 
years, a great niimher of valuable investigations have been carried out 
at the different ex]‘»eriiuental stations. An iinportant innovation is 
the use of liquid hydrocyanic acid in the place of the pot-generated gas. 
In the latest number to hand of the Journal of Economic Entomology, 
Mr. R. S. Woglum describes the results, of extensive experiments, which 
included operations covering several hundred acres of orange and 
lemon trees, both large and small, infested with black and rod scale. 
In this work liquid hydrocyanic acid, 95 to 98 per cent, pure, was 
used, the application lieing made in the form of a spray by special 
machines designed for this purpose. The comparative efficacy of the 
liquid hydrocyanic acid and ]:>ot-generate3 gas favours the former, 
so far as the bottom of the trees is concerned, but the total result for 
the whole tree is slightly favorable to the pot treatment, and shows 
that, under the stated conditions, 16.56 cubic centimetres of liquid 
hydrocyanic gas is insufficient to produce results equivalent to 1 oz, 
of sodium cyanide in pot-generation. In the case of the black scale 
the results indicated a decided economy of material over the Tequire- 
mmits of pot-fumipted trees. To the Australian growers the chief 
point of interest lies in the fact that liquid hydrocyanic gas is being 
thoroughly tested, and that experinients have gone far enough to permit 
of a schedule being prepared for eitruB-tree fumigation whi<A 
approxhenate uniform results in orchard treatment regardless of the siac 
of the tre^ and will prove fully as satisfaotoiy as the origiii^^^ 
prepared iW fumigation, 
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FARM TRACTOR TRIALS. 

Deep interest has been aroused aruon^ agriculturists in a trial of 
farm motor tractors recently held in Lincolnshire. Although the 
official report is not yet to liand, some authoritative coiuiiients upon the 
tests have made by Messrs. T. Olose, B. J. Owen, B.Bc., and 11. G. 
Richardson, M.A., B.Sc., and in a conjoint statement they remark upon 
two striking facts. With insignificant exceptions all the competing 
tractors ran practically continuously and witlioiit a hitch, and that 
a very largo attendance was composed of farmers and otherfs from all 
parts of the United Kingdom and abroad, not as spectators, but to 
obtain practical information as users, manufacturers, or ofiicials. One 
noteworthy feature emphasized was that manufacturers have definitely 
departed from tlie idea that great weight is necessary, and art* paying 
close attention to tlic reduction of weight. Beyond a certain point any 
hicrease of weight must clearly inen^ase the liability of slipping on soft 
ground and decrease the ability of the tractor to climb gradients, besides 
increasing the risk of damage to the engine when stones are en- 
countered. Oonsiderable attention has also Ikhui given to rtuidering the 
vital parts of the rnachiue more aceessihle, and to providing protection 
from the effect of weather and dirt. 

CONCLUSIONS FROM THE TRIALS. 

The conclusions arrived at wwe tliat the trials were of great value 
from a cominercial and educational stand-point. It is difficult 
to conceive of a better jueans of demonstriiting the articles which 
a manufacturer has to sell or of affording a would-be purchaser 
a ready means of doteriiAining his choice. It should, however, 
he borne in mind that tlie trials were by no moans exhaustive or 
final tests of the a- alue or capacity of any machine. They cannot from 
their very cir('U!n«ianees afford any evidence of the durability of a 
machine, nor are tliey in any case strictly comparative, since tliere is 
no uniformity of test or comlitions. The very favorable weather con- 
ditions nnder Avhicli the trials were carried out, while most happy from 
a commercial and ]>rohably from an educational .stand-point* in them- 
selves lightened the task both of the machines and the opeiaitors. The 
fields were selected so as to give, tvs far as practicable, uniform, soil 
conditions, but there was v{*ry considerable, although unavoidable, varia- 
tion in the plot« allotted to the different types. Another ]>oint worthy 
of notice is the presence of the expert 0|)erator at trials of this char- 
acter, and the personal factor undoubtedly comes into play to a very 
considerable extent. There is room for tests of a rather different 
character, extending over a considerable period, and so arranged as U> 
give approximate uniforinity of task and conditions. In this Avay a 
standard of comparison could be instituted far more exact than is 
possible under Conditions such as existed at the Lincoln trials, and the 
durability of the tnachines, of the first importance to farmers, could Ix^ 
evaluat^.^^ T is, liowoA^er, room for both types of test, and neither 
could dkplaoe the other. The popular success of the Lincoln trials is 
updophted evid^^ the need for exhibitions of that character. It 
remains tp add/ states the repori> that British manufacturers were well 
represeuffced at the triala, and that the British-made tractors compared 
favorably in «Tery vray with the Americaii tractors. Apart from 
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American macliiiies, only one foreign type, tlie F.I.A.T., was entered; 
in future years it is to be expected that French and other continental 
manufacturers will he represented, and a great deal may he learnt both 
by British manufacturers and farmers who have hitherto in the matter 
of tractors gone to school almost exclusively in America. 


AIR-TIGHT STORAGE DESTROYS GRAIN INSECTS. 

It is concluded from experiments described in the Report of the 
Grain Pests (War) Committee that hermetical sealing will probably 
prove to be effective on a large scale as a remedy for badly-weeviled 
grain, as well as a preventive measure. The carbon dioxide given off 
by the grain as well as by the weevils themselves acts as a narcotic on 
the weevils, eventually hilling them, hut exercises no detrimental effect 
on the grain unless it is stored for longer than two years, when its 
germinating power becomes affected. The time tahen to bring about 
the complete destruction of the insects seems to depend cliiefly upon 
the relative volnnio of air present. 


INSECT PEST CHANGES DIET. 

A striking instance of quick adaptability to ih vv food plants is 
furnished by the United States l)e[)artnKnit of Agriculture in a r(‘Conl 
bulletin dealing vvitli tlje grain bug (chlorochroa sv////). This hug has 
become a stud on s pest in many of the wheat and other grain -growing 
States of recent years, owing to the cultivation of large areas formerly 
devoted to grazing. The insect at once accoininodated its(‘lf to the 
chang(3 from native weeds to succulent crops, and with hotter facilities 
for hibernation has increased in a marked degree. The young nymphs 
feed and develoj) on tlio young shoots of Russian thistle or other early 
develo|)ing plaiits, and upon reaching maturity tln^ adults of the first 
generation migrate to fields of grain, and feed on the tender sterna and 
heads until tlie grain ripens. 


ANTI-MALARIA WORK IN THE iEGEAN. 

Malaria conditions in the -Egeaii Islands when the R.N.A.S. aero- 
dromes and airship stations were constructed there in HMfhlltlS were 
such that a very high sick rate was immediately re|)orted. In one 
case a military guard of eighty-four was reduced to fourtrnm effectives 
after a few weeks, the malaria proving of a particularly maliguaiit 
type. It was therefore decided to undertake drainage of tlie marshes 
before the summer of 1917. Supplies of quinine, netting, oil, paraffin, 
and implement were obtained. The channels were sprayed once a 
week, after clearing the surface of weeds, with heavy Burma oil, mixed 
in equal parts with low-graded paraffiti> half a pint of the mixture 
being used per 100 square feet of surface. The first mosquitoes lap- 
p^red in June, 1917, and no cases of malaria occuTred until July, 1917. 
This was due to the bombing of the aerodrome, the men being com- 
pelled to Spend several nights in mosquito-infested dngout By April, 
1918, the marsh was cMjmrpletely dug, and no ocmiri^d among 

the men, In describing this work the author mentions that satisfactory 
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results were obtained at Tbasos, Kassandra, Stauros, Mitylerio, Iiu'bros, 
and Syria, The Greek population living in the proximity of swamps 
accept the malarial conditioivs and the consequent lowering of their 
vitality with characteristic inditference and fatalism. 


POWER-ALCOHOL AND STARCH FROM MACROZAMIA. 

In connexion with the investigations which the Institute has carried 
out regarding the macrozamia and the |)ossibility of using this plant as 
raw material for the .manufacturing of industrial alcohol and Htarch, 
it is interesting to note that, since the results of the investigations were 
inade available, the Forestry Commissioners of New S(nith Wales have 
invited tenders for the riglit to operatic on Zarnia palms, the price 
tendered to be at a rate per ton of dry starch obtained from the palms. 
The immediate practical value of the investigations is thus apparent, 
since ini]>orta.nt information was obtained regarding the starcli con- 
tained in the plants. 

ENTOMOLOGICAL RESEARCH IN ENGLAND. 

The British Board of Agriculture and Fisfieries has establislied an 
Entomological Laboratory at Rothamsted, where a (Uiief Entomologist 
and two resea rcli assistants are to devote their wliole time to investiga- 
tional work. it is also proposed to appoint tvv'eh’e advisory mitomo- 
logists, one for each of the twelve agricultural divisions in England. 


CONCENTRATION OF SWEET CIDER BY REFRIGERATION. 

# 

The Weekly New.s Letter of tin* United Stale.s .Department of Agri- 
culture for lOtli Se]»temher, 1019 (Vol. VII., No. f>, ]>. 3), describes 
a process by wliich sweet eider is cottcentrated by mechanical refrigera- 
tion. 'Fhe fn‘sli a])ple juice is frozen, and the frozen mass is crushed, 
tlieu sul)jected to centrifugatiou. The frozen water is thereby separatef3 
from the mother liquor Avhieh eoutains the solid matter of the a])ple 
juice. Five gallou.s of juice yield 1 gallon of syrup concentrate. This 
concentrate has bettor kwping qtialities than ordinary cider, and 
remains swe<d, indefinitely if kept in cold storage. By addition of Avater 
it may be restored to its original volttme, condition, and flavour. 
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The Application of Electricity to 
Increase Crop Production. 

By EWEN MACKINNON; B.A., B.St/ 

One of the main problems that England had to face during the 
war w^as the provision of an adequate food supply? not only for herself 
and lier araiies, but also for her Allies. 

Since the armistice, the same problems of food supply still loom 
large before the Allies. This is due partly to the unsettled conditions 
in some of the large grain-producing countries, e.g., Russia and 
Roumania, hut also to the falling off in the average yields in some 
allied countries owing to adverse seasons, lack of suitahle fertilizers, 
disease's; &c. Early in the war the |)lea was sounded for increased 



TWO BUNDLES OF BLACK TARTARIAN OATS WITH 75 STRAWS IN EACH BUNDLE. 
Tit* improv«ment in «tir«w luid gmifi from flit tloctrifio4 toed ii thowB on ilio loft* 


production throughout the British Empire. There are two ways of 
increasing, viz. (1) By bringiiig a IsTg^r area iind^r cultivatipu; and 
(2) by raising the average yield per acre of the land already under 
Cultivation or about to be cultivated. It was chiefly by the first method 
that the great increase was obtaiued for iSlS, though the second method 
did operate, but not from effort in that AHi$tralia incTea^ 

her area under wheat cultivation to 12| million acres (previous great^^^^ 
9.6 millions), which yielded 179 million bushels of whpit at an average 
of 14*B4r bughels per acre. Since that year, both the total am and the 
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average yield have been receding to the pre-war averages (1904-14, 
10.2 bushels). England, Canada, and the United Htates all had record 
yields in the same year, with a similar decline since, though the United 
States shows an upward tendency tJirough 1918-19. In practically all 
the belligerent countries legislation had to be enacted during the war 
period designed to bring about further increased production. In 
England, the law of August, 11117, gave power to enforce the conversion 
of 3 million acres of grass land to cultivation. To further increase the 
yields, the selection of good seed was encouraged, and all grain for seed 
purposes could be officially tested. Even with these eiforts tliere is room 
for enormous iinprovcnierit in crop production, as a comparison of 
German, English, United States, and Australian averages will show. It 
behoves us, therefore, to use at tlie earliest o})|)ortunity every possible 
^method of increasing tliis average. It is much more im]>ortant, and 
promises far greater return, than increasing the total area under cultiva- 
tion. What methods can we employ to reducfe the gap between: Australia’s 
averages and those of England or Germany, or even of the United 
States of America? With the discovery of the value of superphosphate 
when applied to most Austral uin soils at a general rate of 5(5 Ihs. to the 
acre in the ease of wheat growing, our knowledge of fertilizers has 
practically remained stationary. Our manurlal problemiS are not solved, 
and there are great possibilities in plant breeding, schhI selection, and 
disease control. TheiT has been little advance in breeding since Farrer’s 
rime. 

E AJii.Y Ei.K( :' i'a(>-( 'i; i/rr rk. — Lk.m strom s M rt hods. 

We cannot say that the use of electricity as a stimulant to plant 
growth is new, as it dates back at least 150 years. I^ittle was heard 
of it until about 1840, when interest was reviv<?d by the encouragement 
offered by the Highland Agricultural Society, and William Sturgeon, 
Lecluror in Natural Philosojffiy at the Manchester Institute of Science, 
described in the journal of that society a series of experiments carried 
out by him. At about this time, the aclvantages of using artificial 
fertilizers l)t?gan to he made knowm through the work of John Lawes. 
The benefits to be derived from thes<', quite overshadowed the problema- 
tical gains from the om])loyuient of electricity, audits use again fell 
Into abeyance. From its next revival, due to S. Lemstrom, Professor 
of Physics at Helsingfors, Finland, wc can. date its pennanent appoar- 
ance. He carried on his expevriments for twenty years — right up to 
the year of his death, 1905. They were carried out in Finland, England, 
Burgundy, in Germany near Breslau, and at Atvadaberg (Sweden). 

His method ecjisisted of conducting a current derived from a Wims- 
hurst machine, through wires 18 inches above the ground. Ilis researches 
show that overhead discharges affect a plant in all its phases — germiiia- 
ti on, vegetative growth, and maturation, lie sums up his experiences 
in his book~®?ec^ricil5y m Agricidture and Horticuliure — by stating 
that the best/ results are obtai^^^^ — 

(1) with the network positively charged ; 

(2) by applying the discharge in the moniing and the evening; 

(3) by having the jgeiiei^aV favorable for plant growth. 

He used a current of about 1,000 volts, 
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It was Lemstrom who first suggested, from his observations on the 
growth of cereals under the influence of the Aurora Borealis, that the 
beards on the ends of most of the cereals might be a means whereby 
small charges of electricity are collected from the air and transmitted 
to the plant. He even contrived apparatus to prove the presence and 
measure the amount of such electricity round the grains. 

Newman-Lodge Method. 

L(unstrbni\s methods were displaced by the Newman-Lodge high 
tension system, and this is the method now adopted for most overhead 
discharge experiments. The current from a small dynamo, or from a 
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town supply if available, is used to produce an alternating (mrreiit by 
means of an induction coil. The negative current from the coil is led 
to the earth, while the positive current passes through a series of five or 
six vacuum globes, or Lodge rectifiers, and then to tbe overhead wires. 
The rectifiers work the pressure up to 100,000 or more volts, A system 
of poles is arranged round the field> one to the acre. Each pole is 
capped with a large porcelain insulator, And No. 18 galvanized wire is 
fixed round the field. Finer wires are stretched across at intervals of 
80 feet, and about 15 feet above the ground. 

This method has been followed generally since its introduction by 
J. E. Newman, of Gloucester, and Sir Oliver Lodge, on the 
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of Mr. Bomford, at Evesham, in Gloucestershire. Other experimenters 
have modified the length of time of the current used. In the Electrical 
Review (London) 85, (8th August) 1919, details are given of the 
current, switches and motor, transformer, and Delon rectifier, which 
maintains a working pressure in dry weather of 39, GOO volts D.C. A 
high-voltage transformer has betm recently installed for the Purdue 
University (see Electrical Eeriew, vol. 85, p. 363), which yields a 
current up to 600,000 volts. 


Rk(’knt Advanceh. 

V. 11. Blackman and »J. Jorgensen have gradually reduced the 
widths hetWfHMi their wires, which are silicon bronze, from 19 feet (1914), 
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14 fejet (1915) to 13^ feet (1916), and from 14 feet to 10 feet to 7 feet 
from the soil, and use a current of 9,000 volts in the wires. This was 
derived from a 3 amp. current at 50 volts in the primary coil of the 
inductimi coil, through a rotary mercury interruphn*. These investi- 
gators have carried on their resoarches over a period of six years, and 
have considered the costs of the method, and conclude that the use of 
the overhead system is not yet sufficiently investigated to warrant its 
practical adoption on a large scale. It can be successfully applied to 
intensive market-gardening, especially wdth such crops as strawberries, 
tomatoes, potatoes, carrots, &c. In the case of leguminous plants, the 
immediate eflPect was harmful. There appears to be a ^‘residual after 
^ffect,” as leguminous crops on the same field not further treated give 
increased yields in the second year. 
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Some Pkaotioal Results from Eleotro-cultitbe. 

Some of Newiaau’s results were as follows:— 

Wheat — 

Canadian Red Fife — 

1D06 — From (dectrified seed . . 35| busliels per acre. 

From untreated seed . . 2 5| bushels per acre. 

1907 — From electrified seed .. 41,4 bushels per acre. 

From untreated seed . . 32 bushels per acre. 

1908 — F rom electrified seed . . 32.5 bushels per acre. 

From untreated seed . . 26.2 biLshels per acre. 

English White Queen — 

1906 — From electrified seed . . 40 bushels }H*r acre. 

From untreated seed . . 31 bushels per acre. 

Analysis also showed that the plants from the electrified seed yielded 
grain containing 11.15 {K^r cent, dry gluten, and the untreated yielded 
only 10.35 per cent. This resulted in the electrified selling at 7J per 
cent, higher than the untreated. 

Other workers’ results: — 

Barley-— 

Ix*rastrom, 7 and 14 jx^r cent, increases per acre. 

.Xewman, 5 per cent, increase (would have heeu better only 
for previous bad pix^paration of soil). 

Oats — 

Lemstrom, average of 22 per cent, increase. 

Newman, 6| per cent, increase in grain, and 8 per cent, in 
straw. 

Potatoes — 

Miss Dudgeon — 

Variety. 

Ringleader, 8 tons and 5.8 tons per acre. 

Windsor Castle, 11,7 tons and 9.8 tons per acre. 

Golden Wonder, 8.7 tons and 8.1 tons per acre. 

Great Scott, 11.8 tons and 10.3 tons per acre. 

Lernstrom, 31 per cent, and 15 per xtent. increases. 

Blackman and Jorgensen, various, 20 per cent, and 50 per 
cent, increases. 

Btrawherries — 

Lemstrom, 37 per ceut.^ at Durham ; 50 per cent., at Breslau, 
Blackman and Jorgensen, 80 per cent, increase with young 
plants; 25 per cent- and 30 per cent, increase with old 
plants. 

The Possibility of Disease Controu 

There is one other aspect that protnises results of considerable 
oc4)n<>inic importance. It is the matter of disease control. In a set 
of experiments with cucumbers in 10Oi, E. Newman found all Ijiis 
plots attacked by Spot disease. Timefe Under tie 
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the discharge, were much less affected than the others. Professor 
Priestley, who examined them, stated that the ravages of tlie disease were 
largely inhibited by the electrical discharge, for during one wet*k, when 
the influence machine broke down, the disease i)r()gre8S(Ml more rapidly 
under the wires, and was again checked in re-starting the niachiuc. 

A Classification of thk VARioirs Methods. 

We might conveniently classify the various methods for applying 
electricity in crop production into five groups, as follows: — 

(1) Methods in which atmospheric electricity is collected and 

discharged to the crops. 

(2) Methods in which electricity is generated by some machine 

(Wimshurst dynamo), or from some commercial supply, 

and distributed to growing crops., 

(3) The electrification of the soil, or the plant or seed through 

the soil. 

(4) Prolonged exposure to electric arc light, or mercury vapour 

lamp (rich in ultra-violet light). 

(5) Tlie electro-chemical treatment of the seed before sowing. 


Use of Atmospheric Electricity. 

In the first method, the ele('iricity is collected from the air by a 
number of lightning conductors, either on special high towe.’s built up 
for the purjiose {e,g,, Bertlielot^s, at Meudon, in France), or on tall posts 
well insulated with very large insulators at the top. In middle and 
southern France, which is subject to hailstorms, lightning conductors of 
gilded electrolytic copper, raised 100 foc^t, often protect an area of about 
three-quarters of a mile all round each |)ole, and by conveying the 
electricity from the air to the ground, frequently disperse an impending 
storm. Many vineyards are thus saved, and the electricity is used in 
stimulating th<^ growth of the plants so saved. 

The Basty method is to collect atmospheric electricity by means of 
iron rods (i-in. to J-in. diameter), ending in a non-rusting point, and 
driven into the ground 8 or 10 inches, according to the length of the 
roots of the plant to be treated. For vegetables, the rods should stand 
about 3 feet high, and for wheat about 6 feet. Action is exerted over 
a radius of ground surface equal to the height of the rod. Some of 
Lieutenant Basty^s results in 1913 were so marked (potatoes, 73 per 
cent, increase; beets, 66 per cent.; hemp, 328 per cent.) that the French 
Departinent of Agriculture took the matter up from the scientific 
Stand-point. 

Electrification Throitoh the Soil. 

The electrification of the soil has been attempted by many experi- 
menters for a considerable number of years. A common method is to 
pass a cuvrent of electricity from some external source through the soil 
between electrod.es buried therein. In greenhouse work, not much 
mot^ss was obtained untiT the adoption of the carbon electrode, which 
does not :mact with the soil and the resulting products from electrolytic 
decomposition, as the earth acts as an electrolyte. A recent method 
thait has good electrodes are placed 6 inches 



SCIESrCE AJSTD HSTDITSTEY. 


deep along the sides of the field, and a high-tension current is sent 
through the soil. The seed is coated before sowing with a finely-divided, 
iion-deleteriorating metal. It is claimed that the cost is less than 
50 cents per acre, and the net cost of the apparatus installed only £250. 
Other investigators have examined the result of electric treatment on 
the bacteria] changes. I do not propose to discuss any of the theories 
on this section, and will refer those interested to two articles: — 

(.1) Electro-culture of the Soil, bv T)r. L61, Sc. Am. Supt. 
70 : 151. 

(2) The Theory of Electro-eiiltiirc, bv Kob. 1>. McCreery, Sc. 

Am. 120 530. 

Effkots of Elkctkic Light on Plant Growth. 

Experiments with lights of various kinds have been mostly confined 
to greeiihoiisos wlien^ the exposure is under control, and the plants can 
all be subjected to tlie same conditions of temperature and moisture. 

The electric arc light, and the mercury vapour lamp (rich in ultra- 
violet light) have been used, and, as a rule, the results may he sum- 
marized as follows : — 

Total yield is increased, quality improved, and maturity is 
hastened. 

Some plants, if too near the light, have a tendency to run to 
seed (e.g., cress, lettuce, si)inac}i). Lettuce' witlii?4 
3 feet were killed outright. There is a greater depth 
in colour, and in some j)ea8 examined the stemS of the treated 
plants were more sturdy, and showed a larger percentage of 
fibre. 

This method must necOsSsarily 1 h^ limited in its application, though tliere 
are great possibilitie.s with all kinds of greenhouse or hothouse work, 

Elkctjum hemk al Trkatment of Seed. — Early Work in 

Attstralia. 

The difficulties and the expense of subjecting growing crops to the 
application of electricity, either continuously or at intervals during 
their growth, induced 11. E. Fry, an electrician, to experiment with 
the electrification of seeds. Though this is considered a virgin field by 
most writers who have iniblished his methods, experiments were carried 
out over several seasons in South Australia by Butterfield and by 
Barclay, and some work was also carried out at Hawkesbury iVgricul- 
tural College, New South Wales. In South Australia, an ordinary 
medical coil was used to electrify the seed for three or five minutes 
steeped in a solution of copper sulphate. Barclay is said to have 
increased his yield by 40 per cent.* Fry probably did not know of this 
work, and he was anxious to prove the practical value of his process by 
persuading farmers to give electrified seed a fair trial, and reserve the 
scientific aspect for future investigation by scientists. The methods 
are extremely simple, and his results have been so positive during the 
last few years, that there were 2,000 acres recorded as sown with 
electrified seed in England before 1919. His methods were spread 
only by farmer to fanner, mostly as a result of their own successes. 

* See 4^ N.8.W., vol, xix doos), F. S74. 
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Fry "s Mett! ods . 

The method finally adopted is simple in })ractiee, and requires very 
little equipment, though care must be taken in carrying out the wliole 
j>rocess.”* A current of electricity will not pass through a heap of dry 
seed, so a solution of some substance is used to ])roduce an electrolytic 
solution, in which the seed is soaked in a large wood(‘n vat, holding 
ten to twenty sacks of seed, while a current of electricity is passed by 
means of two large electrodes (often an iron ])laie at each end of the 
vat). The (mrrent is from an ordinary town supj)ly, or from a 

dynamo, and a rheostat is used to regulate the voltage. Aft(‘r treatment 
tiie solution is run oil, the seed taken out and dried, and it is then ready 
for planting. The .salt nse<l in making the solution is important. At 



ONE OF THE FIRST COMMERCIAL INSTALLATIONS FOR ELECTRIFYING SEEDS. 
Fined up by Mr. Footi a corn merchant* of Dorchester* with current from the town supply. 


first the chemical fertilizers, such as sodium nitrate, ammonium sulphate, 
Are., were used. In some ])artieular kind of soil* a* ealcium salt may 
give the host results with one seed, say oats, while a sodium salt may 
give the best results with barley. Again, a ]>otassii.im salt may be best 
with wheat on one soil, and a sodium salt with the same wheat on a 
different soil. Other variable factors are the strength of the solution, 
the length of time for treatment, and the strength of the current to be 
used. 

Barley, e.g., requires treatment twice as long as either oat.s or wheat. 
It would appear that each kind of seed requires its own specual treat- 
ment, and the methods have been worked out chiefly for wheat, oats, 
and barley during the last five or six years, chiefly in Fry’s laboratory, 
at Godmanstotiie, in Dorset. The drying is very important, for, if the 
grain is overdried, it will be killed, and if underdried considerable 
damage is done to the germination. The seed should be sown within 
a month after treating, 

• See (New Book)-^A ManuiuU of Mtseiro- chemical Treatment of Seeds, Dr. 0. L. Mcrcier, i::(4 p|>. 

Uni V. of I^ndou Frees, IftlO, Jin. 6(1, 
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The Board of Trade has investigated the method and the results, 
but is not prepared to say how mneh of the success is due to the soaking 
in the chemical solu tioTi and how much to the electrical treatment. 
Various agricultural societies have had reports from special committees, 
and experts from abroad have also examined the fields scattered over 
many parts of the country, from the infertile and newly-ploughed heaths 
of Dorset to the chalk around Salisbury Plain, and the stiff clays of 
Cheshire. 


PaACTirAL Besi r/rs fouom Fry's Method jn Enoland, 


The seed was divided, one-half tn?.ated, and all sown and grown 
under the same conditions in each particular case, by }>ractical agrieul- 
turisrs under ordinary farming conditions. 


Some of the chief results by different farmers were as follows: — 


Gains per Acre. 
Bushels. Bushels. 

Wlheat .. (I) 7 .. (2) 6j . 

Barley .. (1) 16 .. (2) KS' . 

Oats .. (1) 6 .. — 


Gains |M*r Aere in Straw. 
Tons ewt. Tons cwt. 

( 1 ) 28 .. ( 2 ) 1 1 
( 1 ) 0 9 .. ( 2 ) 0 10 

( 1)0 4 .. - 


Other gains were: — 

Wheat . . 8J bushels; 5:1 bushels. 

Oats . . 12, 19 1, 18, and 5 bushels. 

Tile general results may be summarized thus: — 

(1) The electrified seed in all cases gave an increased yield in 

bushels per acre varying from 25 to 37 per cent. The 
average for the 1918 season was over 30 per cent, increase. 

(2) The electrified s^^ed yielded a better quality grain ranging 

from 1 to 4 lbs. per bushel hcMivier. This means better 
milling quality, more flour, and less offal. 

(3) The straw averaged from 2 inches to 8 inches longer than 

the untreated. 

(4) The electrified gave stouter straw (an excess of 26 per cent. 

of that measured), and hence coiild stand up better. 

(5) The tillering of the plant was greater from the treated seed, 

and it produced more ears of wheat and; barley, or panicles 
of oats. Thus thicker plants with longer "and stronger 
stems gave the increased yield of heavier grain. 

Can Rest be Controt.lei) by Elkctimcae TBEATMENTf 

At the farm of W. E. Pledge, at Elmstead, near Ashford, in Kent, 
a remarkable example of ru.st resistance was seen, which, if supjmrted 
by future tests, will considerably affect agricultural practice. A field 
of 8 acres had been sown with red standard wheat in Ck^tober, 1018, 
one-half treakHl and the other untreated by electricity, but all sprayed 
with copper sulphate solution to prevent rust. The land was very poor, 
but the treated seed produced far more vigorous plants. The un treats 
would return not more than the 3 bushels per acre used to sow it ; whereas 
the treated would yield a profitable return to the farmer. The untreated 
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was affected with rust so badly that it coukl be picked out readily from 
the treated, which was seen, on very close examination, to be scarcely 
affected by the disease, though it was open to infection all the time. 

If electro-chemical treatment will produce rust resistance in wheat 
and other cereals, and possibly blight resistance in potatoes, &c., its 
importance can scarcely he exaggerated — the increase in production 
and the saving of human labour would be almost incalculable. 

Dr. Brenchley reported that some pot experiments had been made 
over two years at Rothainstead, but that she found little difference 
between the plants at harvest time. IXr. Anderson stated, however, 
that, altliough results api>eared identical, it had betui found that in both 
years, when the grain was threshed and weighed, the results were verry 
different, as much as 25 to 30 per cent, in some cases. The question of 
the effect of various soils was not sufficiently known, and in one year the 
potatoes at Eothamstead were not good. The trials at Wye for the 



AN EQUAt NUMBER OF CULMI5 AND HEADS OF WHEAT 
EIECTRIFIED AND UNELECTRIFIED. 


year 1918 were reported by 0. H, Garrad as a failure; but it appeared 
that the results from the treated seed for 1919 would be better, as the 
two sets were apparently level towards harvest time. 

It is admitted that the rationale of the process is not yet understood, 
thbtig have been advanced, involving ionkation, per- 

meabUity, oamotic pressure, sterilization, &c. Many details r^uire 
working out, hot there are sufficient praetioal results to justify imme- 
diate use of this method of electro-el^mioal treatment 
aCB.— 4 U 
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Some Puobj.ems Awaiting Solution. 

The method of overhead discharge still requires much experimental 
and research work to solve some of its many problems. These are 
essentially problems of plant physiology. The question of an adequate 
and cheap source of electric power will be a groat barrier for its exten- 
sion in Australia. 

It is desirable to try the different intensities of electricity under 
varying conditions of cultivation, moisture, of air and soil temperature, 
variations of soil and fertilizer, &c., all in the same s<mson. There 
has been too little systematic variation of such conditions, provided with 
adequate controls. There has been a failure to realize the necessity 
for quantitative measurement of the electric discharge; that a stimulus 
may act differently on the plant at different stages of its life; that the 
effect of tlie stimulus deq>ends on its intensity, and also on the time for 
which it is applied; and that the effect of the stimulus may api)ear a 
considerable time after its application. We do not know wliy the appli- 
cation is often most valuable on dull days, and nuiy l)e dt^hMerions as 
over-stimulation in bright sunlight or drought. 

Though we do not know the manner in which the electrical discharge 
acts on a growing crop, this should he no bar to its use, as iher(^ are 
already in many directions substantial advantagi^s to ])e derived. With 
the advances that have been made in internal combustion engines, and 
compact lighting plants with direct cou|>led dynamos, the electrii' 
supply may be overcome. In the new method of seed treatment, there is 
no necessity for an extensive plant. The seed (nni be treat(‘d in a (Moitral 
establishment, and after drying can be delivered to tin* planter. 

Action taken hy the Unitko States of Amekk a and Knoeism 
Board of AGRicui/rriiE. 

Most of the treated grain sown on the 2,00.0 acres in England was 
treated at one place. There tte process is beyond the experinuMjtal 
stage as far as the farmer is concerned. It is now so (?stablish(>d that 
this year (1920) the amount of seed that will be electrified will de]>en(l 
only on the capacity of the plants available to treat it. Dr. Wray, the 
United States Inspector in charge of their interests in (Ireat Britain, 
has advised his (Jovernmeiit to have Immediate trials made in every 
State in the Union. Furthermore, the President of the Board of Agri- 
culture and Fisheries has appointed a Oommittee to advise in n^gard 
to all ele(*Irical qtiestions connected with the carrying out of experiments 
in electro-culture, and particularly with regard to the construction of 
apparatus suitable for use on an economic scale, and to the making of 
such electrical measurements as may be necessary in connexion with the 
experiments. On that Committee, we find Sir John Snell (chairman), 
Professor V. H. Blackman, Dr, E. J. Russell, Dr. W. H. Eecles, Pro- 
fessor T. Mather, and others. 

Will Austkalia again FTeglkct Local Science? 

In the face of such activity on the part of England, France, and the 
United States of America, shall Australia fail to move in the matter, 
and move quickly? Though we do not know the scientific explanation 

of the action, further trials are not likely to teach us much more. We 

.'sSS 

34 



ELECTRICITY TO INCREASE CROP PRODUCTION. 

do not yet know the seieiitifie basis of rust resist aiiee, yet we do not stop 
breeding experiments whicdi aim at producing a rust-resistant plant. 
We know that sueh a plant may be evolved. It will lake years of careful 
gcicmtific investigation to discover the cause of increased yield and of 
di sease resist a n ce . 

There will probably be a much reduced area under cultivation iiiis 
year owing to tlie prolonged drought, and the average yield has becm 
steadily recedijig to the })r(‘-war average for ten scmusoiis (1904-14 — 10.2 
bushels). The method of electro-ehemieal tnaUmeiit of seed affords an 
oj)portunity of increasing this average. The initial cost is not great, 
and the potential gains are enormous. An .Australiau f Butterworth — 
since dec(*ased) l)la;^ed the track twelve years ago in South Australia in 
the method already heconiiug known abroad as Fry’s. 
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of the Institute. 

IMPORTANT INVESTIGATIONS. 

A review of the ixteord of work perforin ed by the Institute of Science 
and Industry during the la«t three months discloses important advances 
in several of the investigations which are being carried out. 

Pkiokly Pear. 

The Commonwealth Government and the State Governments of 
Xew South Wales and Queensland having agreed to the scheme for the 
investigation of the prickly pear problem proposed by the Institute, in- 
volving an expenditure of £8,000 per annum for five yeatvS, the question 
as to what steps should he taken to bring it into force has been fully 
and caix^fiilly considered. The scheme provides for the appointment 
of a biologist at a salary of £1,200 per annum to eontrol the scientific 
work, and a recommendation has been made that Professor T. Harvey 
Johnston, Department of Biology, Queensland University, he appointed 
to that position. A small Special Committee, consisting of the chief 
officer of the Institute and a representative of oacli of StatOsS of 
New South Wales and Queensland, has been appointed to eontrol the 
business side of the investigations. 

Blowf^t Pest. 

Substantial progress has been made w’ith the inquiries into the sheep 
blowfly pest. The Institute has been in communication with IVofessor 
Lefroy on thi« matter, and has made a grant of £J00 for further in- 
quiries before introducing the parasites into Australia. A report has 
been received from Professor Lefroy on steps to he taken for receiving 
the insects in Australia. A further report as to the nature and habits 
of the parasites is expected. Every precaution will, of course, be taken 
before recommending that any parasites he liberated, or even introduced 
experimentally into this country, and the Institute will work in full co- 
operation in this matter wdth the Quarantine Department. In Hew 
South Wales experiments are now being carried out to test on a large 
sc/ale re^sults previously obtained. This work is being performed in 
co-operation with the Hew South Wales Department of Agriculture. 
Experiments at Roma, Queensland, are also being followed up. The 
effect of Chalcid wasps, which destroy the larv® of the flies, is beixtg 
^st^, and highly encottimging resu^to been obtained from the 
jetting of the sheep with a dip containing arsenious oxide in solution. 
A brief report of the work was published in Science and Ind^ry, 
8 . 
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White Ant Pest. 

Arrangenients have becm made for experimental work regarding the 
white ant pest in co-operation with the New Soulli Wales Department 
of Agriculture, and a Special Committee has been appointed. An 
abstract of information on the subject has been prepared lor the use 
of members of the Special Committee, which will hold its first meeting 
to formulate a scheme of work at an early date. 

White Earthen ware I n vksth t ation. 

Highly eiicoiiragiiig results have noAV boeii obtained from the labora- 
tory experiments which have been carried out at Hallarat into the 
inaimfaeture of white earthen WTire. It is now desirable to continue 
the tests on a larger scale, and for that ])urpose the Minister (Mr. 
Massy Greene) lias agreed to an additional grant of €250 for the j)ur- 
cha'se of further apparatus tnid equipment. The Ballarat School of 
Mines and the Eureka Pottery and Tile Company are co-operating in 
the work, and are lending ai)paratus. If results already obtained are 
confirmed, there is every |)rospect of establishing tlie inanufacturi^ of 
high-grade white pottery ware in Australia. Similarly in Western Aus- 
tralia a large amourtt of experimental work has been carried out into the 
suitability of various clays. Tin* results are now^ iKung co-ordinated wdth 
a view to their publication. Already considerable assistance of a 
practical nature has been given to persons engaged in the jiottery in- 
dustry. The vrork is being carried out in <*o-operation with the Western 
.\n si ral i a n G ov ( * r n m en t . 

Worm .NonrivES in Cattle. 

The Special Coinniitteo in New South Wales inquiring into worm 
nodules in cattle has oldained additional evidence as a result of the ex- 
perimental work with regard to what had been previously foiiiui. viz., 
that the internu'diate host must be a flying iiiSL‘ct, and is probably a 
S])ecie8 of rnarcli-fly. It is hoped that the experimental w’ork now being 
arranged for the forthcoming fly season will definitely sk*ttle this question. 

Stakx^h from Zamia Pai.m. 

At the Sydney University investigations by Dr. Harker on the utili- 
zation of the Zamia palm as a source of industrial alcohol or starch 
have been completed. I'bey ahoAV that yields obtainable are very similar 
to those obtained from potatoes. Largely m a result of these investiga- 
tions the New" South Wales Forestry Commissioners have called for 
tenders for clearing lands covered with macrozamia, and it appears 
likely that the plants will be used for the manufacture of starch on a 
eominereial scale. 

Enoineerino Standards Association. 

The standard spocifieations and drawings for structural steel sec- 
tions, railway rails, and tramway rails have been completed, and are 
now in the printer's hands. The standardization of these three matoriais 
alone will result in econoinies, and will enable Australiaii mann- 
faetureifs to supply local requb to a much larger extent than 

hitherto. Becen%^ of lie Institute attended the first 

-..'37 -■ 



SCIEISrOE ANT) INDUSTRY. 


council ineetiiig of the new Instituto of Engineers of Australia, whicli 
has agreed to the Institute’s proposals for the establishment of an 
Engineering Standards Association. A rocornincndation on this matter 
will be made to the Government at an early date. The Institute 
has been aisked to undertake the preparation of standard specifications 
(1) for cement, and (2) for carriage and waggon builders’ materials, 
and the necessary information is being collected with a view to con-* 
veiling standardization conferences on those two matters. 

Utilization of Kelp. 

A Special ( 'oniinittee in Tasmania has concluded its work upon the 
utilization of kelp. The conclusions are negative, and there is no im- 
mediate likeliliood of the utilization of kelp indnstrially. 

Fokest Pkoducts. 

Arrangements are being made for the extension of forest jirod-ucts 
investigations. The New South Wales Forestry Goinmissioners have 
agreed to co-operate with the Institute, and a sclieine of work is being 
prepared. Mr. I. IT. Boas, who lias visited forest products lalioratories 
in America, Euro]>e, and India on behalf of this Institute and the 
Western Australian State (ioverninent, returned to ihu'lh on the 2f>th 
December, 1919. A report is in course of pr(‘))aration. 

(’attle Tk’K. 

The Special (•onimittee in Queensland on tlie ('attic* 'I’ick has (‘oia- 
pleted its work in regard to the life history of the cattle tick, ami has 
presented a preliminary rejiort. Results have been obtained of much 
importance in connexion with the question of quarantine and steps 
to 1)0 taken for eradicating the tick. The resultts W(‘re published in 
Science ami Industry, No. 7. Tin* New Soutli Wales and (iueensland 
(iovernments have agreed to co-operate Avith the Institute in investiga- 
tions on cattle tick dips. The Avork Avill be carried out in (iin*(Misland. 

Castor Beans. 

Experiineutal work with a view to establishing the cultivation of 
castor beans irC Australia has IxHm initiated by the Institute in co- 
operation A\u*th the Queensland Acclimatisation So(*i<»ty. 

V ITIOULTUKAL PrOBT.EM S. 

All tli(^ necessary arrangements have now been coiii))leUHl, and a 
commencement has been made Avith the problems embraced in the 
.scheme of Anticultivral investigations to be carried out by the Institute 
in co-operation with the Mildura and District Researcli Committee. 
The problems include physical and chemical, as well as pathological and 
entomological research, and are directed to the discovery of remedial 
measures for some of the more serious troubles that afflict the vignerons 
of Australia. Information on this matter was published in Science 
and Industry, No. 8. The Institute is also considering proposals made 
by leading wine-growers for investigations on the cultivation of yeasts 
And certain bacterial problems affecting the wine industTy, 
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XaNTK O ltKlUKA H Ksrx . 

Tb(? Spc?eial (!’omniitteo in Soutli Anstraliu which is making a 
fundamental investigation into the com])osition of XantliorrlKna resin 
has coinpleted the first stage of its work. An investigation of this 
nature is necessary as the fir.st step towards the commercial utilization 
of the resin. The results obtained an* of a higlily technical nature, and 
will be published in the Jnunial of tlir Soripb/ of Chrmlcal Industry^ 
London. 

Coi TON ( I KC t\y ISO. 

The question as to wliat stej>s sljould he tak(*n to (h^velo)) the culti- 
vation of cotton in Australia has been carefully considered, and tin* 
advice was obtained of the Queensland State Comiuitt(‘C‘ and of the 
QiieenslaTid Department of Agri(*iilture and Stock. A rec'ommendation 
was made tliat the Commonwealth sliould guarantee a ])rice of 4d. jjer 
II). for seed cotton grown in 1020. This recornmcndatir>n was approved. 
Steps have* been taken to obtain for experimental ])urposf‘S from the 
United States of America, the West Tndi(‘S, and Egypt samples ot 
cotton seed free from insc^ct })ests and anthracnost* or })ac.t(n*ial blight. 

'I A N N I v+:sTro A luo n"r. 

Important }>rogr(\ss lias been made in rlie work wliicli is being (*arried 
(Uit in (‘o-operation with the Sydney 'Icadinical (.'ollege to devise stan- 
dard and n]>-to-date methods of tanning. A report has been prepared 
for i)ublication as one of tlie Institute’s l)ull(‘tins. Further, the Special 
f\)rnmittee in Qiieen-sland Iras devised a metliod of getting rid of tlie 
objection abl(» red colour in mangrove tanning. I’he qU(>.stion of carry- 
ing out further large scale experiimmts is under consideration. It is 
iinticipated that results of much value to the tauniug industry will be 
obtained. 

Packk Pi lp. 

Valuable r(‘snlts liaving been obtained from expcrimenlal work on 
jmper pulp from Karri, the executive lias nM'omnieuded that a grant 
of £150 he made for exi)eriments on the pnl|>ing qualities of jarrali to 
lie carried out undoi- the W<;siern Australian (bnsen ator of Forevsts. 

Stock DivSkases. 

I^'ofessor Dakin, University, Western Australia, has undertaken 
during Iris forthcoming visit to Europe to obtain complete information 
for the Institute regarding im'estigations on the Braxy diseases of sheep, 
and arrangements liave been made to carry out investigations at the 
Melbourne University Veterinary School on certain aspeets of con- 
tagious abortion in cattle. Proposals made in a despatch from the 
Colonial Secretary have been carefully consideix^d, and a recommenda- 
tion made for the appointment of representatives of the Commonwealth 
on the Committee of the Imperial Bureau of Mycology, 

CoNFEHKNOE OF SorKNTIFir BoDIKS. 

During Septeinl>er a large and representative eonference of delegates 
from over thirty scientific, industrial, commercial, and technical asso- 
<5iations and societies Avas held in Sydney to consider what steps could 
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bo taken to expedite the establishment of the pennanent Institute and 
to eo-opf^rate in its work. A resolution was passed urging the Govern- 
ment to establish the Institute on a permanent basis at an early date. 
At a further meeting, at which a representative of the Institute was 
present by invitation, the question was considered as to what steps could 
be taken to co-operate with th.e Institute. It was decided that no such 
stops could be usefully taken nntil the Bill to establish the pennanent 
Institute is passed. I'hese eonfereiices were convened by the New South 
Wales Dii'ector of Ediu?ation, and reflect the feeling, of kindred organi- 
zations in other States regarding the necessity for the early foundation 
of the perm alien t Institute. 


W E LF arp: W ork. 

A bulletin was published on welfare work, setting out what has been 
done in regard to “ industrial welfare in Europe and America. There 
has been a very large demand for copies of the bulletin. A second 
bulletin on Welfare Work in Australia ’’ is nearing completion. 


M isrp: LhA np;ot:s . 

A large number of miscellaneous matters, many of which involve a 
eonsiderable amount of inquiry, was dealt with. Among them the fol- 
lowing may bo mentioned: — Imperial Entomological Conference — Re- 
presentation of the Oominonwealth ; Gas Masks for Mine Reseme Work; 
The Utilization of Straw and other Fibrous Material for Manufactur- 
ing Blitter Boxes; Pearl Shell Industry — The question of closing down 
Pearl Beds; Sandalwood Oil — Production of Australian Oil to con- 
form with British Pharmaeopada Standard; Standardization of 
Nomenclature of Economic Plants of Australia; Scientific Research 
in British Colonies and Protectorates — Despatch from Colonial Secre- 
tary; Application of Electricity to Increase Crop Production; Stan- 
dardization of Roofing Slates; The Utilization of Prickly Pear by a 
Patent Process; Citrus Canker in Fruit Trees; The Kimberley Horse 
Disease in Western Australia. 


PosiDONiA Fibre. 

An exhaustive investigation has bec*n completed into the properties 
of Posidoiiia fibre, which is found in very large quantities around the 
csoast of South Australia. Important results have been obtained, and 
are being followed up by the companies operating the fibre. It is 
anticipated that the industrial benefits resulting from tha^e investiga- 
tions will be of considerable importance. 


IS 


Seed Improvement. 

Progress has been made by the In ter-St^te Committee which 
carrying out investigations with a view to improvement in the seed 
for the euW^ of cereal erdps. The Committee has eom^ 
pteted the first seetion Pf its Work, relatii^ to all the more imfortatti 
^ iflteatj and a report on the matter is nearing completiofe 
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Mkchanical Cotton Picker. 

As a result of the laboratory, tests carried out at Brisbane, a 
mechanical cotton-picker has been constructed with a view to carrying 
out field tests. Arrangenients have been made for cultivating near 
Brisbane tractable varieties of cotton specially suitable for treatment by 
mechanical rueaus. 0\dng to the adverse season, cotton planted for 
cxperiinental purpose.s has not come n\) satisfactorily, and the work has 
thus been dela 3 ^ed. 

Catalooue of Scientifk ' Pkhiodk ai.s. 

A catalogue embracing the whole of the scientific periodicals to be 
found in various libraries in the (•ominonwealth is now almost com- 
pleted, and will be of very coiisidm-able value to scientific workers and 
in connoxion with industrial scientific reseai'cli in the (k)mmon wealth. 


IjsrniGENors G kassks. 

The Inter-State Gommittce which is dealing with the collection, pro- 
pagation, improveinerit, and ciiltivaiion in suitable areas of the most 
promising indigenous grasses and fodder jdants of Australia has made 
valuable progress in its work, and has com])lcted the first stage of its 
investigations. 


St. Jotik s Wort. 

Preliminary investigations are being carried out b.y the Institute in 
co-operation with the linperia] Bureau of Entomology', London, on the 
subject of insects whicdi feed on and destroy St. John’s Wort. If these 
pi*eli mill ary investigations result favorably steps will be taken to prove 
definileh" by^ jjroperly designed experiments whether the liberation of 
the insects in .\nstralia would involve any risk to crops. 

Fuel Economy. 

A considerable amount of preliminary work is being carried out in 
the direction of collecting data and preparing abstracts of information 
on the subject of fuel economy. In view of the magnitude and im- 
portance of the j)roblenis involved, it is impracti enable to make any sub- 
stantial progress in this field of work until the services of a full-time 
qualified technical assistant can be obtained. 

Power Alcohol. 

A demonstration recently given in Adelaide at the request of the 
Motor Traders’ Association has excited a great deal of interest in this 
subject. A similar demonstration has just been given at the motor 
show in Sydney, and the Motor Traders’ Association of Victoria has 
asked the Institute to arrange for a demonstration in Melbourne. This 
will be done. 

Fast Bouohs and Bread Making 

Investi^tions are being carried out in the bakehouse of the Sydney 
Technical College under trade conditions into fast doughs, and represent 
die application of the results of the experiments previously carried out 
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in the lahoratorv. The results of this work show that the time occupied 
in making tlie bread from start to finish can he very considerably re- 
duced. This may, therefore, have an important bearing on the solution 
of the day-baking trouble. 

N n’ROOEN ItEQlTIKKMKNTS. 

As a result of a request for information as to Australia's nitrogen 
requirements received from the British Nitrogen ProductvS Coirimittec\ 
inquiries into this matter have been carried out. Tin* objects of the 
British Committee are to consider the relative advanlages for Great 
Britain and for the Em]>ire of the various methods for the fixation of 
atmospherie nitrogeji from the point of view botli of wai* and of peace 
purposes. 

C H FM re A r.s Co m m ittee. 

A large number of inquiries and investigations has been carried out 
by the Chemicals ( ■oniniittce, and a considerable number of analyses 
has been made of thav materials wliich promise to have an economic 
value. Valuable service to several im})ortant industries has been 
rendered throngli tin' vs])e(dal knowh'dge and advic^e of members of this 
Committee. 


If we are to prove oureelves fittest to survive in this 
great struggle we must walk with science hand in hand. 
We must seek its aid in order to achieve victory, we must 
enlist its services in order to prepare to meet the conditions 
which will arise after the war. 

-W. M. HUGHES. 
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An Engineering Standards Association . 
for Australia. 


All account lias already been given in this Jaarmil of the steps 
which had been taken by the Institute u|) to August, 1919, towards in- 
troducing a 'systematic scheme for Engineering Standardization in the 
Common wealth, and in the pamidilet whicli has been published by the 
Institute on tiiis subject an outline of a scheme of organization for an 
Australian EngiiH*ering Standards Association was given. This proposal 
has now been considered and ap|>rov(Ml by a committee appointed by 
the Council of tin* New Institution of Engine(‘rs of .Vustralia, and a-s 
a result agreement has been reached between the Instil urion of En- 
gineers and the Institute of Sciimce and Indiislrv for tlie constitution 
of a Main Committee, the general functions of which will be as 
follows : — 

(fj) To decidi‘ what standardization work sliali be niid(U‘tiiken. 

(//) To appoint the members of the Sectional Committees to 
which the work of ])reparing the 'specifications will be 
intrusted. 

(r) 'fo arrange for the carrying out of research work ou the 
recomniendation of the Sectional ( i>minittoes. 

(//) 'Fo receive and ])ass the reports and specifications of the 
Secti 0 n al ( k.>mmi ttees. 

( e ) 'To CO 1 1 1 r ol fi n an ce. 

^ (/) To arrange for publication of tiu' specifications, 

( {/) To keep in touch with Eugineeriug Standards Associations in 
other countries and with the Institute of Science and 
Industry. 

(h) To control the secretarial stafT of the Association. 

it has been decided that a recoinmondation shall be made that the 
Main Conimitt(3e be apjiointed by the Commonwealth Government, the 
members to be noininaled as follows: — 

(a) Six members to be nominated by the Institution of Engineers 
of Australia. 

(h) Om^ member, who is to be a fully (jualified engineer, to be 
nominated by each of the vState Governments. 

(c) Three members, one of wliom shall be Chairman, to be 

nominated by tlie Institute of Science and Industry. 

(d) The Main Committee shall have ]iower either to nominate 

members to be co-opted on account of their eminence in 
the engineering profession, or to recommend that other 
Engineering Associations and Societies in Australia be 
invited to nominate representatives for appointment. 

The question as to the place? at which the Standards A'ssociation 
shall have its head-quarters presented some difficulty, but it has been 
provisionally agreed that the head offices of the Association shall be 
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established in Sydney, where the new Institution of Engineers of Au«- 
tralia already has its offioea at the Royal Society’s ITouse. The Insti- 
tution intends in a few months’ time to appoint a fully qualified engineer 
as permanent Secretary, and it is proposed that this officer shall act 
also m Secretary to the Standards Association. It has therefore been 
provisionally agreed that the head-quarters of the Association shall he 
in Sydney, provided that the Institution of Engineers furnishes the 
necessary secretarial staff and office acconiTnodation. 

Until tlie new Institution of Engineers has completed its arrange- 
ment's for carrying on its administrative and executive work, it will not 
be practicable to establish the Standards Association In Sydney. In 
the meantime the Institute of Science and Industry is [Hishiug on with 
arrangements for extending the scope of Australian Engineering Stan- 
dards. The preparation of the Standard Spocificatioihs for (a) Struc- 
tural Steel, SGctioiis, (h) Railway Rails and Fishplates, and (r) Tram- 
way Rails and Fislqdates respectively is now practically completed, and 
the Specifications will be |)nhlished at an early date. Several request« 
have bo(m received by the Institute* from inainifactiirors and users to 
convene Standardization (V)nfereiices in n'gard to various materials, 
and at the present time tlie necessary preliminary information is being 
obtained and data collected with a view to convening (inferences to 
agrot? as to standard s])ecifications fot (*ement and for (MU'tain material^ 
used by carriage, waggon, and motor-body builders. 

In taking action for establishing an Australian Engineering Stan- 
dards Association, the Institute of Science and Industry is giving effect 
to the principle which it has adopted from tlie outset in regard to 
standardization work. Tlie Institute doe.s not in any way desire to 
carry out this work itself, hut it wishes to provide the organization and 
to otherwise assist the Engineers of Australia to do the work for tlnm- 
selves through their own organizations. * 

In a recent issue of the Engineering Newn Record, T)i'. E. R Kosa, 
the eminent physicist of the Bureau of Standards at Washington, 
jKiinted out that one of the lessons which the war has taught us is tliat 
standardization and simplification of sizes and styles are praeti(*able, and 
go far in the direction of roducing costs and investment in stock. 
When one thinks of the immense opportunity for improvement in 
these respects in purchases by the Federal, State, and Municipal 
Grovernrnents, it is hard to refrain from extravagant language as to 
the duty of the hour and the obligation I’esting upon those in authority 
to act promptly in this matter. It is therefore eminently satisfactory 
to know that one of the first steps taken by the Council of the new 
Institution of Engineers of Australia at its first meeting was to affirm 
the scheme proposed by the Institute of Science and Industry, and to 
reach an agreement for the constitution of an Australian Engineering 
Standards Association. 



THE PRICKLY PEAR. 


The Prickly Pear. 

Enemy Pests to be Tried. 

By E* N. ROBINSON. 

People in the southern portions of Australia are inclined to treat 
with contempt and incredulity the oft-told story of the onward march 
of the prickly pear. Conversely, in Queensland and the north-western 
areas of I^ew South Wales pastoralists and fanners have ci^ased to 
complain about the exactions levied by (his, the most nithless and re- 
morseless of all monopolists. They have become used to its depreda- 
tions, and they regard its continued encroachment upon oc^cupied land 
as inevitable and unavoidable. Many pastoralists have already been 
driven off their holdings. Many others resignedly forecast tlic day 
when they will he compelled to evacuate. 

The question whether the prickly pear shall remain in undisputed 
possession of huge areas of country, and shall be allowed to sw^allow up 
others, is howcjver one. of national and not individual concern. The 
matter is one ’which Australia must decide. The pest long ceased to 
be a local atfair, nor can one State claim it as its own particular 
problem. Huge sums have l>een sp(*nt by Queensland Governments 
in their attempts to eradicate or (*heck the spread of the nlant, and 
tempting monetary rew^ards have been offered to private^ j)ersons as 
an inducement to employ tlieir knowledge in preparing a meana of 
coping with the evil. The annual answer of the prickly pear to all the 
thought and labour expended upon its suppression during the last twenty 
years is a move forward into hitherto clean country, and a strengthening 
of its defences in newdy-occupied areas. 

The seriousness of the position to the (\>mnion wealth is shown by 
the following figures. Three years ago the area infested w’as c^^ti mated 
by the Lands Bepartments of Queensland and New South Wales -as 
22,308,000 acres. Of this area Queensland supplied 20,000,000 acres 
and New South Wales the nunaiader. The most disquieting feature, 
however, is the rapid extension of the pest. It has been estimated that 
its annual rate of increase is 1,000,000 acres. The (Commonwealth 
cannot fence off over 20,000,000 acres of land, much of it good grazing 
land, and some of it arable land, and be content to cut the loss.’’ 
New boundaries would constantly be required to be erect^Hl — north, 
south, east, and west. The prickly pear might uow^ claim to Ik* Aus- 
tralia’s principal primary product. It covers a greater area of country 
than the eombinea area.s of all our cultivated crops, and would envelop, 
with plenty to spare, the w’hole of Tasmania. 

One of the first problems which the Institute took into consideration 
was an inyestigation of the prickly pear. The means of eradication 
whieh naturally suggested themselves were:^ 

(o) ItestnmtiQndt>y mechanical means; 

(b) Bestruction by chemical means ; 

(r) Bestruction by utilisation; and 
(d) Bestruetioh by natural enemies. 
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It was found tliat destruction by uiwlianical means had been freely 
tried, both by (lovernments and by individuals, but had proved too 
expensive for adoption on a large scale, though they are used to some 
extent in clearing valuable agricultural land. Destruction by dieinical 
means had also been thoroughly investigated. It was found that the 
arsenioiis chloride method was the cheapest, but even in this ease the 
price imposed great restrictions upon its employment. Nor has destruc- 
tion by utilization proved commercially vsuccassful. Potash and paper 
making were two industrial uses to which the pear was to be put. 
But the pear still grows apace, and supports no industries. The pear 
cannot be eradi(*ated by feeding it off to stock, and so there remains 



Photo, by .4. T. Clerk, Landn Jirubane, 

THE PEST PEAR {OpunJia inermi^), showing (ienso pear in Brigalow Scrub. 


but the fourtli line of investigation to be followed, viz., destruction by 
natural enemies. 

A few years ago the Queensland Government appointed a Commisr 
sion to visit all parts of the world to investigate the natural enemies 
of the prickly pear. Dr. T. Harvey Johnston, now Professor of 
Biology of the University of Queonsland, and Mr. H. E. Tryon, Govern- 
ment Entomologist, undertook the search, and they were successful in 
discovering an insect, Coccus indicus, which was introduced into Queens- 
land, and has practically exterminated one species of \)idur^ Opuntia 
monocardha, in every district where it was liberated. Unfortunately 
it will not attack Opimtia in^rmis, which is the pest pear. In view of 
the partial success due to the importation of indietis, and of a 

general consideration of the Whole question of plant parasitology, the 
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Institute lias prepared a scheme for attackin.g the tiroblern anew. 
Re(!ently an agreement was completed whereby the Commonwealth 
Govcniment agreed to pay £4,()0() per aninim foj- a period of five yeai-s, 
and the States of Queensiand and Xew .South Wahvs to each pay £2,000 
per annum for a similar period, for research work into the possibility of 
eradicating the pear. It is projiosed that the Avork will be carried out 
under the control of a cliief investigator who Avill receive a salary of 
£1,200 ])er annum, whil(‘ a speeial Committee representing the (Tovern- 
merits of Queensland and Noav South Wales and the Institute will he 
appointed to control tlic expenditure of money and the business side 
of the investigations. 



hy A. T. Clerk," hmd’i Dept., Beinoam. 


THE PEST PEAR {Opun/ia irifrmij*), showing Uenso pear in o|>en forest country. 

In a, bulletin dealing with the prickly ])ear issued hy the Institute, it 
was pointed out by Mr. W. B. Alexander, M.A., that enemies of plants 
may be divided into two classes, namely those Avhich live on a great 
variety of plants, Avhich may be called omnivorous vegetarians, and 
those which can only live on a particular species of jilant or plants of 
a single natural family, which may be called restricted vegetarians. 
He states that this distinction should be carefully borne in mind when 
discussing the possibility of utilizing natural enemies for the destruc- 
tion of vegetable pests. Owing to the fact that many forms of life 
introduced into Australia have bec>onie Avidely destructive to a great 
variety of plants, a strong feeling has grown up adverse to the intro- 
duction of any more foreign animals of any kind whatsoever. Tliero 
is, however, no introduced animal whose destructive habits in Australia 
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could not have been foreseen if careful inquiries had been ma/de before- 
hand in the countries from which they were brought. The case of the 
rabbit is often quoted, and many people in Australia appear to believe 
that the great destriictivenesa of this pest in Australia is quite peculiar 
to this continent. Any one familiar with conditions in England knows, 
however, that in country affording good cover for rabbits it is necessary 
to use wire netting to protect crops or joung plantatioBs just as is the 
case in Australia. The larger population, the severer winters, and the 

S resence of natural eneniies in the form of stoats and weasels are un- 
oubtedly the main or only reasons why rabbits are not such serious 
pests in England as in Australia. 

The natural enemies of prickly pear, like those of other plants, fall 
into the two categories already mentioned. Owing to its succulence the 
prickly pear may in some cases form the principal food of certain 
omnivorous vegetarians in localities where it is abundant, yet there is 
no question that if the prickly pears were exterminated these forms 
would continue to thrive on the native ve^tation or cultivated crops, 
hence their introduction would bo quite unjustified. 

Amongst these omnivorous vegetarians certain rodents, snails, and 
insects may be mentioned. In the cactus I’cgions of the United States 
and Mexico there occur several spetdes of wotxl-rats " belonging to 
the genus Neotonm, which at times cause great havoc to prickly pear, 
utilizing it as food to such an extent sometimes as to extenmnate it in 
some areas. However, since they are not restricled in their dietaiy to 
prickly t>ears their introduction to Australia would involve grave risks, 
and cannot he recommended. 

Mr. W. W. Froggatt has observed that the common snail (Helix 
a-fspersa) is specially fond of pri<?kly |)ears in Sydney gardens, and 
therefore recommended that a very large snail (Aekatina julico)^ from 
Afrkm, should bo introduced into prickly-pear areas.*^ This suggestion 
should he strongly opposed on similar grounds, since the snails are 
omnivorous vegetarians. 

Similarly, numerous vegetarian in.^eet.s fetid largely on prickly pear 
ill America, hut are known to feed also on other plants. Included 
amongst these are the fruit-fly (CeraiiUn capiiaia)y the mealy bugs 
(Pseudoi^oeem ohsctirus, and Rhizacoccu^s multispifiosus)^ the Ouban 
cactus-ecale (PalcmcoccuH .<?/>.), the plant-bug (Stylo pidia pi eta), the 
blossom-injuring beetle (Trichochrom iemtius), the root-boring beetlee 
(Cactophagm sp,), the cactus aphis (A, gossypii), and the cactus 
red-spider (Tetranyehus sp.). In Aiistralia, also, certain native plant- 
feeding hugs have been ohsien^ed sucking the juioe.s of prickly |)ear, and 
at times causing damage to the plants thereby. These include the 
Butherglen hug (Nysim venitor), and the coon hug (Oxycarenua lentil 
evipsus). The utilization of any of these cactus enemies for the destruc- 
tion of prickly pear is too dangerous an experiment to be attempted. 

Professor Harvey Johnston recently attended a meeting of the 
Executive Committee of the Institute, and sketched in general outline 
the conclusions arrived at by the Queenalaiid Travelling Ootnmisaion, 
and indkmted generally the work whfeh flight be^ undertakenv He 
pointed out that there were a nuthb^^r of organisms attack 

♦ Froggatt, W. W artd Prickly Pear, Neu> South WoIm, vol. 
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CactaceiB. The Ooirnnission, he said, had found some which apparently 
confine themselves to one species of cactus, and when introduced even 
to closely related species died out. Tin thought that it might perha])s 
be possible? by breeding a large number of imsects to obtain a mutant 



I^hoUh by A. T, Clerk^ Landa Hrishnnf. 

TREE PEAR (Oprintia nmmcmitlm), 18 feet high. 


which might feed on the pear pest. In order that tliis might he done 
pears might also have to be hybridized to indu(?e the? insect-s to transfer 
their attention. The reason why the VoeettH indiem has such a bane- 
fill effect upon the monocanthus opens up another field of inquiry. 
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-In addition to tlio Coccm indicits there is quite a large nujuber of 
insects belonging to other families — ^bugs, flies, moths, and beetks — 
which -are knowm to prey )ipon one or other species of prickly pear. 
Some of them attack by feeding on the pear, and some act apx>arently 
by local poisoning. Some exert a detrimental influence by mass action, 
while others again attack the flowers and prevent the development of 
fruit. These insects an' to h(‘ found in jiarts of .Vmerica. Professor 
Johnston (expressed the opinion that in Mexico might be found a 
number of useful ins(>ct8. Another promising field was Uruguay and 
other parts of South America. In the Argentine, for instance, there 
is a moth wlii(*h preys in the larval -stage upon the |)rickly pear, and 



WILD COCHDilCAI (Coccw confums new/tteadi) on Nopalea cochinfdiff^ra^ Antigua, 
W«st Indies. (From RefH)rt of the Q’lnd. Prickly Pear Travelling Commission.) 


it feeds so ravenously upon the fleshy material of the big joints that 
the plants eannot repair the waste, and die. Profesnor Johnston saw 
instances of 'SUch destruction along the foothills of the Andes, hut he 
was too late to catch the insects at work. At BiienOvS Ayres he found 
what seemed to him to be a similar agency in operation. These 
organisms he considered to be well worthy of consideration. 

The Travelling Commission also found at least one fiinguts disease 
which was capable of seriously Tetatding now growth. Given certain 
conditions which would obtain during a moist sntnmer in Australia, it 
is felt that the fungus would cause heavy loss of growth. 
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The extrornr. seriouBnoss of the prickly })ear pest to Australia to- 
day, and the certainty that the area of laud thrown out of profitable 
occupation will continue to greatly increase year by year, has led the 
Institute to make these arrangenients for the fullest investigation of the 
possibility of checking the spread of the) plant hy employing parasitic 
organisms. The Executive doe^s not expetu imnuMliaU' and complete 
siieceas. It fends, ln)wev(*r, that until every possible meums of fighting 
the pest has l)een thoroughly^ testenl the country should not be banded 
over to the i)ear. The facts epioted above, Avliicb form only tiie briefest 
resume of the principal features embodied in the 'rravelliiig Commis- 
sion’s report, suggest the ))ossibilit,v of succe?ss. Eveoy ]>n‘caution will 
be taken against the introduction of ])est 8 harmful to an,y plant bur the 
variety of prickly' pear it is intended to attack. All init)ortations will 
be made under (h(‘ strictest safeguards, and )>r(*eding o])eralioTi< will be 
ca ref 111 ly con t rol led . 


Pn»fessor R. I). Watt, a member of the executive* committee of iht* 
Tnstitute, is making a trip to Great Britain and tlie IlnitcHl States of 
America. W^hile in London he wdll represent the (Commonwealth at the 
conference to he held niider the auspices of tin* InijKvrial Bureau of 
Eutoiuology. W^hile in tin* United States of America Professor Watt 
will investigate, on behalf of the Institute, metliods of iililizing prickly 
]K>ar as food for cattle. 


Profess<n- Fawsilt, who is a meinber of the New South Wales cone 
mittee of the Inslitutc, and Professor Law^sou have obtained leave of 
absence* from the Thuversity' of Sydney, and will visit Great Britain. 
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Science in Agriculture. 

How Denmark has Prospered. 

No. I. 

[The Department of lie patriaiion , as part of its edurattonal scheme, 
selected special men of the A.LF, to study the agricultural methods of 
certain countries he fore retiirning to Aust7^aUa. This article was 
written hy Captain W. R. Rirls, who was in charge of the party which 
visited Denmark, and it explains the reasons of Denmark's eminence 
as an agricultural country. ft has been kindly made available by the 
Comptroller of Repatriation. \ 

The A.I.F. party of t wen 1y-.se veri nil ranks, after what irmst have 
been an exeeptionally ealm two days^ trip a(*ross the Nortli Sea, arrivetl 
in Copenhagen early on the inorning of 18th July. 

The first ofiieial fund ion of the tour was a formal welcome l>y the 
Royal Aigri cultural Society of I)enma»*k at the society’s I'ooms. TIeia* 
Mr. II. Faber, Danish Agricultural (.’oinmissiouor for Great Britain, 
who was chiefly responsible for the organization of tin* toui' in Denmark, 
gave a short address of welcoim*-. A su]»]>ly of literaTure w^as also 
aistribiited to each member of the party. Tliis imduded a detailed 
pragramine for tin* wdiolo tour, maps of the country, a guide to Oopon- 
hagon, -and a publication entitled, A Short Survey of ihe Danish 
Agriadturv, the latter in .English. So acmistomed have the Danes 
becoirie, as Mr. Faber explained, to for(‘/ign(‘rs visiting t}K‘ ('Oiinlry for 
the purpose of studying its agricultural practi(‘es, that it has been found 
necessary to publish this pamphlet in several lauguiiges. Mr. Faber 
also drew’ attention to ids book, recently published in English, on 
Co-operation in Denmark. Another l)0()k wdiicli |)roved of gri*at 
utility oil the tour was Rider Haggard’s Rural Denmark. Sir Rider 
him.sedf vi.sited many of the localities and institutions embraced in 
the itinerary of the A.I.F. party, and with the exception of differ- 
ences in prices owing lo war conditions, his information was always 
found helpful. With copies of these three publications th(^ pnrty w^ns 
provided with a good working referonco library for the purposes of 
the tour. 

Following Mr, Faber, a paper on the “Dairying Industry of 
Denmark” was read by Mr. G. Ellbrecht, Dairy Commissioner to the 
R.A.S.D. This ^vas one of five papers spocially prepai^d for the 
inforrhation of this party, and arangernents had been inad<‘ for 
the distribution of a typed copy to each member. A striking feature 
of this address was the comparatively recent dovelopmout of 
the industry, that is to say that it has increased from insig- 
nificance fifty years ago to its present dominating yxisition in 
the country’s agriculture. Accompany ing this increase in dairy^ 
ing there has been not only a total disappearance of the 
export of grain, but a very considerable import of grains and con- 
cehtrates has sprung up, wdiile the area »owm to grains of all 
kinds has actually increased, and the area sown to roots and other 
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fodders has increased enormously. This g(meral teiidency to cliange 
over from the pToduetion of crop products for exf^ort to tlieir conversion 
into animal products befor(‘ removal from the farm, lias a special 
significance for Australian farmers, and It was remarkod that along 
with other improvements in the gcmeral fanning of the ctnintry (c.r/., 
in(*rease of prodii(‘tion per head of sto(*k, adoption of more prolific varie- 
ties of all field crops, and the growtli of co-operative enterprise), 
altliougli simmering, as it were, throiighont the lattcn* half of last een- 
lujy, by far the grt'atm* [)art of all this agricultural reformation has 
been HecompIish<‘(l within the last twenty years. 

The second day was sjxmt in visiting the warehouse* of the (Jo-opera- 
tive Wholesale Soci(*ty arnl the (kvoperative Egg Export Depot. At the 
forin(*r iiustitiit ion, housed in a fine inod(*rn building, Mr. Hans 
Jorgensen addressed tin* party, and incidem tally, in his op(nniig remarks 
of W(‘leome, thanked them for their part iw bringing about the restitu- 
tion of South dutland, which is (werywln re taken as a foregone conclu- 
sion, at l(‘ast as far as concerns the country lying north of the town of 
Sloswig. 

Mr. florgensen, himself a planl-breeder at one time, is now in charge 
of the seed depart jjeiit of the society, and before conducting the party 
over the warehonse, gave a siiort addr(‘S8 on flie position of (M3-operation 
in Dtmmark gemeraliy. ID* .spoke, of the early philanthropic efforts of 
his fath(*r, who was a comparatively wealthy man, in founding the 
society, and financing it in its early stag(‘s; of the difiiculties met with 
in public apathy, and the positive op])osition of tin? int(^r(‘sts,” and 
even of the (iov(‘rnment ; and finally of the raj)id develojmient of the 
society, simn* 1898, to its f)resent (mnmianding position. The annual 
turnover is now £4,000, 000, and tin* affiliated (retailing) societies num- 
bered tw(*nty years ago ‘100 as against J,(>()0 to-day. (The population 
of ])(*nmark, by flu* way, is alxmt half that of Australia.) The position 
non’ IS liiat it tin* socioty cannot obtain any particular line ” at ,a 
reasonable figura* it f‘stahlishes the necessary factory for its production, 
and thus lias a big influence in protecting tlie public gemu’ally against 
overcharging. z\s illustrating the growth of co-op(*rative business 
throughout, the eouiitry a long list of other enterprisers was (juoted, from 
which the following are select (xl - Societies for tlie export of cattle, 
manufacture of cement, import of coal from England, and tlie great 
Workms^ Hank. Mention was also made of tlie possible early union of 
co-operative societies throughout Scandinavia and the other Baltic 
countries (excerpt Prussia!) into one ]K)werfnl commercial body. 

In connexion with tin* seed siifijily of the (kW.S., it was poititcrd 
out that tlie soeiety does not actually do any cultivation in hulk. 

Elite samples of the best varieties are supplied to afiproved fanners 
who raise, first, stock ’’ and then the bulk sutiply (for distribu- 

tion and sale) under a strict systmn of contract and supervision, \inth 
])recautions against hybridizing, 

The society has its own seed control laboratory for analyzing and 
testing the germinating capacity of all tlis setids it handles, and through 
this laboratory the party were conducted. Next, part of the seed ware- 
house was inspected. Several floors of a large building were seen filled 
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with the ingenious machinery characteristic of* such establishments: 
As each fresh weed seed or other impurity makes its ap])earance a fresh 
machine or an improvement in the old machinery is introduced to effect 
its removal. 

Among the numerous ela!)orate precautions against mixing of varie- 
ties it was pointed out that each variety of seed is liandh^d by the same 
assistant throughout its various cleaning and packing processes; and 
that the farmers’ individual ord(‘rs an; sent in by the retail societies, 
and are made up ami sealed before leaving the (IW.S. warehouse. 

The Egg Export Society’s Depot (visited in the afternoon) appeared 
rather small for the turnov(‘r it handles (a busy day’s output is from 
forty to sixty casiNS, (*ontaining iHKt or 1,440 eggs each). Tlio produce 
is, however, handled v(U‘v quickly, niid only remains in the depot until 
shipping to England is available, usually not more than 48 hours 
at most. I’lie staff apjjarently conslsied of three or four jmui and as 
many girls. Tlie rggs a rt* ret'clved, from affiliat(*d “ eindes,” in boxes 
containing 1,000 with cardboard packing. They are graded by hand 
into -five grades ( IS to 14 lbs. respectively per 120), bnt not by (*olour. 
They arc tlnai O'sled first for Avtught, and then ov('r an (dectric lamp 
ill trays containing ninety-six. None hut sound, fresh eggs survive tliis 
test. Katdi (\gg is thuM) hall-marked with tin' society’s riilher stamp 
and ])a('k(‘d in wood, woo), and straw in the export boxes a])Ove n'ferred 
to. Each cas(‘ carries the sot'iety’s brand, and tin* weight per 120 of 
the eggs it contains is also stencilled on the outside. .\s ejndi egg on 
arrival at tin' d(*pdt is ninnlH*rcd first as to its (drcle, and also its farm 
of origin, for eM'iy def(M*tive egg the resiionstble farmei’ can at once 
be traci'd. A vvarning is issued on the first offence, a 5s. fine for the 
second, a 10s. fin<* for tlie next, and after that expulsion from the' 
circle; but there seeimal to be no j'ceord of ('itlier of the last tw^o 
penalties Ix'ing inflicted. 

I’o 'Sinn up, the gf'ueral impression of this day’s exjierience was one 
of an atmosphen* of liealthy honesty, in ordinary trade, of devotion to 
work and business for olijects other than piu'sonal gain, and above all, 
efficiency. 

1’he jiiorning of the next working day, Monday, 21st July, was 
spent at tlie lahoiaitorii's of tlie Danish State Seed Control, a famous 
institution which quite fulfils the highest expectations. The institution 
is housed in a threivstorii'd building (which, it was pointed out, it has 
already outgrown) situated in the grounds of the Royal V(tt(^rin,ary and 
Agricultural (’ollege. Like many other estahlishmeiits visited, this was 
found to be its ‘‘off si^ason,” and most of the staff were away on 
vacation. 

Tlie two main di'.partments (seed analysis and germination testing 
laboratories) seemed to ]>e under the supervision of very eapable and 
enthusiastic lady assistants. 

Among other points of interest in the former, the diaphanoscope 
was «ccn in use, and in the latter the ovolivtion of the modern electro- 
themostat for the germinating tanks w^as explained; in these there is 
capacity for making about 3,000 separate tests simultaneously. 

It was of interest to learn how eagerly the leading seedsmeD- study 
thf requirements and standards set by the Seed Oontrol, and the fact.s 
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tliat all seed sold requires by law to be aceoiiipaiiied by a eopy of its 
analysis, and further that all analyses niHdi‘ arc^ puhlislied with vendors’ 
names, readily ae(H)unt for the wond(*rful im])rovement in the quality 
of Danish eotninercjal seeds in recent years. 

At the eoll(\fi^e the third official paper ” dealing witli plant patho- 
logical work in Dtnimark was read by Professor Rayn, whose 
special s}>]ier(^ tins subject is. The special point brought out 
in the ensuing discussion was that, with the exception of 
Barberry, the eradication of noxious wex'ds and suppr(‘.B.sion of 
disease in plants is not enforced by law. The initiative of 
the individual farmers and their isoeietie.s accomplishes all 
tliat is n(*cessary, and against any m'gligeni or dirty” farmer is 
brought to Ixuir a very strong public opinion, fostenxl by the (*ducational 
indnences of experiment; stations, wiiiRu* farm sclmols, and private ex- 
periiiumt iiig. l^rofessor Rnvn also mentioned tlie State Seed Control 
and (\vo|.)(u*Mtive Wholesale Society among the chief influences working 
for the improvement not only of eonnnercial R'eds but of tin* quality 
of varieties of farm crojis and their resistarua* to diseas(\ 

On Tuesday, 2:^nd, was commenced a rhrie weeks’ tour of (he islands 
and strip of mainland (flutland) which constitute this country. 

At Maslev, a typical farming centre, tin re were to h(‘ seim first (lie 
'frifoliuijj <V)inpany\s ]>rincipal dairy, a co-ojierative bacon factory 
and hoiling-down works, a co-op('rative (‘gg export d(‘])dl. and the llas]{*v 
Agricultural School. In the dairy (handling gallons of milk a day), 
and tli(‘ bacon factory, with a capa(*ity for deailing with 100 fiigs a day, 
there weri^ only minor points of inten^st to those acquainted with tliesc 
industries in our (‘oaslal districts at home. Both factories, of course, 
are well equijiped and ven-y efKcimitly coiidueted, and arc typos with 
wliicli one grows very familiar in travelling aliout Dimmark. It was 
noticed tliat in llie matter of cleanliness tlu* climate here (evidently 
allows greatm* latitude than do our own high summer ttmijicratures. 

In the cheese room an SO jier cent, skim milk ehoese witli caraway 
seed flavouring was being turned out with five vats as fast as the tnilk 
(anno from the sejiarators. Th(‘ cellars had storage ca[)aeity for 
60,000 cheeses, but very feuv of the rooms WM‘re filltxl — another effect of 
war-time prices. In an adjoining room the wdiey was J)eing eva])orated 
and eoiiverted into a sw<'etish product known as Norwegian cheese, 
w^hich here w^as a})parently sold without ripening. 

The egg export depot was a miniature of the Copenhagen establish- 
ment, with the exception of grading by weight; only very abnormal 
sizes w^ere culled for local sale along with the ‘Su’Hv^ked.” Finally the 
Haslev Agricultural School, tliough of great interest at the time,' may 
he despatched in a few' w'ords. It is one*, of se.venteen such school's 
scattered throughout the country, and better examples of this excellent 
type of imstitution wei'e to he visited later. Suffice it to say here that 
the school is owned and controlled by a philanthropically disposed com- 
pany of local people (and it must Ix' borne in mind that Haslev m a 
town of some 2,000 or 3,000 inhabitants only). 

^ The party was conducted over the buildings (wdiich were under- 
going repairs) and the 100-acre farm by the principal, evidently a keen 
and devoted nian, w gave a short address. This was the first such 
occa^puy by the way, in whm^^^ the interpreter’s servicx^s were required. 
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As illustrating tlie amount of plant tbreecling and crop iniproveinent 
going on all over the country tbe experien (?08 of the two following days 
were typical. Working from Noestved as temporary base an excursion 
was first made to the seed -growing and cleaning establish uient of E. 
Frederiksen Limited at Klarskov. Here at a railway siding is a fine 
four-storey factory where the firm’s seed is dried, cleaned, and packed 
for disposal. The luachinery again rather baffles descriplion, but may 
be roughly classed in four groufas, namely, the carrot seed equijunenr 
with a strong set of bnishes working in wire net concave to remove the 
bristles” peculiar to this seed; the ‘Muird round” seed set dealing 
with clover, lucerne, and hrassica — tv|>es of set^d ; n set for light gras?? 
s€^ds; and finally ordinary cereal cleaning equipment. The main prin- 
ciple in the latter, which also 0 ('curs in almost ev(iry other type of 
cleaning machine, is the revolving pitted drum, so faniiliar to stiid 
wheat breeders at ]ioiii(\ 

On the .farm hclor.ging to the firm 30 acres are devoted to special 
bre(^ding, selection, and test ’work. New types of all farm crops are 
constantly being worked iif) by all the princi)>al seed merchants, of 
whom it was gatlicred there are about a dozen in Denmark. And tests 
are made not only of all |)a reels coming into the finirs hands for re- 
disposal, but of each lot which is mud(*- up for sale. Not content with 
the State Contrors certificate of purity, &c., it is the (‘ustom with these 
wholesale firms to grow a check plot of every par<*el of seed leaving 
their factory. These plots cover large areas, and customers' are en- 
couraged to inspect them. They also stand for reference [lurposes in 
cases of complaint, arul should the test plot indicate a defect in the 
quality of tlie seed (a very rare occurrence!) the buyer imim^diately has 
a case for cornfxuisatiou. The compensation', in the case of the Oo- 
operntivc Wholesale Society at least, is very liberal, and promptly paid. 

From the remainder of the firm’s land — 70 acres — ^bulk seed is raised ; 
in addition, bulk seed is procaired from fanners under contract; for 
example, the firm siqiplies the seed, the farmer undertakes to grow for 
and supply to this firm and no other, and to submit to the firm’s 
“ control.” The latter provides aiuojig other things that crops subject 
to (;ross fertilization be grown in isolation, and that the most thorough 
methods of farming Ixe employed, and the firm’s inspectors visit the 
‘^contract farms” at least two or three times during the growing 
season. Tw^enty per cent, of the product after harvest goes to the firm, 
who also have first option over the remainder of the seed at a price 
set out in the contract. 'Phere are variations from this arrangement, 
but the above is typical of the method of raising a very large quantity 
of high-class seed throughout the country. One firm was met with 
later who numbered among its “contract farmers” same 2,500 growers, 
and that the seed industry is an important one here was evident from 
the time the train left behind the suburbs of Copenhagen. Almost 
every farm carried a few acres at least of carrot, mangel-wurzel, turnip, 
^feockafoot, English rye or timothy grass, nirming up to seed— another 
fxamplfi of the general tendency of Danish Tanning towards a decrease 
of the hulk and a corresponding increase in the value of the product 
reinoved from the farm. 

To ^ Frederiksefi^ Lunch was pmvM at the Vplage 

gi# ^ coj^ies of the finn’s in 
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distrifeutfKl. Later, the party were driven to tlie Countt^ss Oxliolin(‘^K 
estate (a farm of l[i,500 acres approximately) for tea and a short tour 
about the steading. 

There still reiuaiii in Denmark a number of these large farms on 
which the organization and working resemble that of a factory. 

Among other things of colossal dimensions one of the cow byres 
was seen with 250 cows chained ready for the evening milking, a sight 
which becalms more familiar during the following week. 

Another trip made from Noestved was to the State Experimental 
Farm at Tysioftc*. Here the pa])er by the director, Mr. K. Lindhard, 
on Plant Culture in Denmark was taken as read. There was 
no time to spare if the farm wa.s to be properly inspected. Mr, 
Lindhard speaks excellent English, and h a plant breeder of reputa- 
tion; many of the cereal varieties met with later on farms bear 
this station’s name. He led off immediately through the experiment 
fields, and kept up a running series of lecturettes for a coii|)le of hours. 
There were the usual tests — manurial and variety ; permammt and tem- 
j>orary pasture mixtures; tlnm competitive trials of niarigels and other 
roots — varieties actually on the market. 

In wheat there, was a complex piece* of work in progress dealing with 
investigation into the inheritance of head characters. This originated 
from a spelt-type sport in a square-head variety some years ago. The 
number of plots is now 60,000, and there ant to be seen wiieats of every 
imaginable type. 

One ray of clearness in all this eoniplexiry a|)peared in the square- 
head types, which had evolved, and wore breeding true for ihe most 
part; all other types w^ere still splitting up in all directions. Of the 
cross-breeding and .selection w^ork in progress only a liwt of the ty|)es 
of plants being dealt wdth can he given. Besides the cereals there 
were mangels, swedes and turnips, clovers, grasses, and lucermvs. Finally 
Mr. Lindhard explained his most recent venture in tobacco growing 
and curing. Here is surely a handful of work for one man, and his 
only scitmlific assistants as far as could lx*, gathered wx*r(* a few^ post- 
graduate students from ('openhagen and other universities w^orking here 
for one summer at a time. 

At this stage some idea of the general methods of Danish fanning 
was bt*giTming io be fonrurd, and many details which at first never failed 
to excite remark soon beeaiue familiar. Crops of wheat, oats, barley, 
and peas showing prospects of returns far beyond the range of Aus- 
tralian experieiiee. The growers’ estimates ranged from 60 to 80 bushels 
per acre, and of mangels at times 40 tons. 

r More striking still at first is the very thorough use tn which all 
land is put, and in this respect Denmark can be compared only to the 
Channel Islands. Little ground is devoted to pleasure purposes, an<l 
practically none at all to grazing pure and simple. The parks of the 
great estates produce timber, and the railway emhankmeuts lucerne. 
Ail odd pieces of ground are planted with something, and sh(X?p and 
goats are tethered so that they can eat off the grass growing along the 
road side. Grassing in this way is almost universal; in the one field 
there are generally to be seen cattle, horses, and slieep tethered in line to 
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<*at off a crop of mixed grains or grasses, while a fresh and vigorous 
growth shows up where they had been a few days previously. 

The introduetioii of root crops lors done away with the old bare 
fallow at one time practised, and a general vseven or eight course rota- 
tion is used. With minor variations in differ<*nt localities the follow- 
ing may be taken as typical: — (1) Wheat or rye (winter sown), (2) 
roots (mangels, turnips, potatoes, or sugar beet), (3) barley, (4) roots 
or mixed grains (oats, bailey, ]H*as, and vvtehe^) for feeding off. (5) 
oats, (6) barley or oats sown with grass and clover mixture, (7) clover 
and grass for hay and grazing, (8) ditto fallowed during the summer 
for winter grain again. Of the s(‘ri(‘'» of jxissibio disefises llii's system 
is arranged to combat, some are quite unknown at home. 

Besides the main* eight fields on every farm there are generally a 
fi'W odd jiaddocks for sucli ])urposes a^ special lriak«, or sec^ growing, 
and a patch of lucerne is by no means uncommon. Tlic latter will 
stand as a rule for eight years, and yield up to 4 tons of hav per annum 
ill 2 or 3 opts. 

Only a passing reference can he made to the general air of pros])erity 
about the countiy districts: the Mihstantial and handy buildings, the 
thorough cleanliness of the steadings and farms generally (a contrast 
to Picardy), and the very general use of eb‘cfricity. In localities 
remote from the larg(U’ distributing centres, i‘re(|U(*ntl,> an extra larg(* 
windmill on the outskirts of a \illag(‘ was found to be running a 
dynamo. There W 7 is always an oil or suction ga^ engine in reserve*, and 
of course storage baitc'ries, and il was gathered that these plants usually 
sen^e a district of several miles’ radius. Where a few^ steadings are 
situated close together tlien* is generally to he seen a transformer on 
poles at the cross roads and power lines running in all directions. 

Before leaving Noestved it may he mentioned that op])Osite the hotel 
where the party stayed there was a row^ of fine buildings housing rf*- 
sT)eetively a museum, a technical college*, and a “ realskole,^’ whatever 
that sort may be*. Low^er down the street stood the “Koinmune” 
School; not far from the town there was a boys’ college, described as 
the “ Eton of ik'nmark,” and on departure the train passed another 
agricultural school similar to Kaslcv. There may have been others, hut 
these forced them8elv(*8 t)n one’s notice; and Noestved may be ranked, in 
regard to ])Opulation and imjmrtanee, with (loulburn in New South 
Wales. 

At Maribo was seen one of the eight sugar beet factories of Den- 
mark. This place has a capacity for dealing with about 1,500 tons of 
beets daily during the season, w^hich o])ens in a Qouple of months’ time. 
It was explained that in pre-war days the fanners grew the beets under 
a ten years’ contract, and delivered for about 22s. fid. a ton. In addition 
the solid refuse material is retunjed to the growers pro rata, for use 
as cattle feed (its value is 10s, a ton), and 50 per cent, of total profits 
were distributed among the growers apart from what they might receive 
as shareholders. Last year, however, the general prosperity of the 
farmers enabled them to demand 558. a ton on a one-year contract 
only, and without the more or less problematical share in the profits. 
The proeesses of cleaning, cutting, boiling, pressing, clarifying, and 
evaporating the syrup to a large grained brown sugar were explained, 
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though the machinery was none of it in use of course. Another useful 
r>roduct the farmer receives is the lime sediriKuit after clarifying. This 
is a valuable manure, and is sold to growers at Is. 2d. a ton in a half- 
dried state. The company use the rich dirt obtained from washing 
the beets for reclaiming swamp or fertilizing sandy soil, and finally 
the farmer uses the heet tops either as green feed or ensiled, layer for 
layer, with the becit refuse retunied from the factory. The final result 
t>f this dovetailed system is a very prosperous looking district. Much 
of the labour for the rush season is provided by bringing across numbers 
of Polish girls who live in barra(*k-]ike buildings on tlie larger estates. 
Some of these girls wer(^ seen at work on ordinary farm labour on the 
Sugar (^nipaTiy\s model farm. The firm has 45 miles of light railway 
track, and the party w(*re taken in a couple of trucks for a run tlirough 
the district which grows the beets, detraining at Mr. Suhr’s magnificent 
property “ Scbolt."' Mr. Suhr is spending, at a very rough guess, about 
a quarter of a million sterling in establisliing a 1,200-aciH* farm, of 
which some tlOO or 400 acres are timber land. 

in reply to tin* natural and apt)arently usual question : Is it going 
To pay? Mr. Suhr explaim^d that he had mad(' plenty of money in the 
city, and farming was his hobbv. Tliis apparently indicates the general 
point of vie\^' of many of the larger Danish land-holders. Tlie steading 
Imildings of this farm are of course* palatial, init are designed in such 
good archite(*tural style as not to seem out of proportion. The main 
hall of the barn measures, roughly, 500 feet l)v 100 feet. Into this 
s|)ac(! loaded waggons can be driven through several doors, and there is 
an electric lioist arraug(‘ment for taking the load off bodily and de- 
]:)ositiMg it in any part of tlie barn. Tin* t'ow byres opening from one 
side of the barn accommodate about 240 milkers, and among other 
adjuncts tlierc' is a small laboratory in one corner for the use. of the 
control officer on liis (or her) ])eriodical visits to test eacli cow^s milk 
and make up the records. On (dtlier side of the byres lie the stables 
and piggery respectively, each of similar dimensions; and over each of 
these thrcKi* wings of the steading tlien* is a loft as fodder .store 

for the animals beneath, aud separated from them by a firiqiroof layer 
of reinforced concrete. The power-house is a separate huilding roofed 
witli copper; so also are the men’s and girls’ quarters, mauagePs resi- 
dence, &c. In a c(mtral position is u small artificial lake through 
Avliich all machines and horses will be driven on returning from work 
and before entering the sheds and stables. So much for an ideal farm? 



59 


SCIENCE AND INDUSTEY. 


Personal. 

MR. G. D. DELPRAT, C.B.E. 

One of the most notable advances in Australian iudirstry of pcent 
years has been the establishment of the Broken Hill Proprietary 
Limited’s iron and steel works at INTewcastlc. A few^ years ago a pro- 
posal for an enterprise of such niagnltnde would have been ridiculed. 

Australia is not ripe for such a scdienic ” would have been the objec- 
tion. The Broken Hill Proprietary, however, held other views, and 
also the courage of its convictions. It risked about £4,000,000 of its 
capital upon the venture, and now, after l>eing in existence only four 
or five years, is providing employment for approximately 6,000 men. 
More than 4,000 men are at work at Newcastle. 

. The impetus which this new development has given to industry 
already has been widely felt. The extent of the influence which it will 
ultimately exert cannot yet be Tne-asured, Apart altogeth(‘r from exer- 
cising a reduction upon the quantities of iron and steel imported into 
the Oomm on wealth, it has given birth to new industries whose raw 
material is the product of the Nevvc^astle w’orks. Now avenues for tlic 
profitable employment of labour have therefore been op(vned up, and 
the district of Newcastle not only feels, but displays in the large and 
rapid expansion of its surburhan areas, the hciieficiaJ effect of this 
huge undertaking. 

f Mr. (I. D, Delprat, whose portrait appimrs in 'tliis issue, is the 
general manager of the Broken Hill Proprietary Limited. To his 
enterprise was largely due the exteiisioii of the corporation’s activities. 
His long connexion with the Broken Hill Proprietary, and the* fact that 
he has been closely associate^d with the many successful and important 
innovations wlu(*h have marked the progress of the company’s opera- 
have caused his name to he widely knowm. He joined the Broken 
Hill Proprietary in 1898, and a few years later (in 1903) had discovered 
and jiatented a process of flotation without the use of oil. This process 
is now almost universally adopted. Having a large stock of hisulphate 
of soda on 'hand, Mr. Delprat instnicted the company’s re^searcli chemist 
to make certain iriA^estigations,' and it was soon found that on placing 
some of the tailings in a strong solution of this salt and heating it in 
a beaker that the sulphides were floated as a high-grade concentrate, 
leaving the gangue in the bottom of the beaker. Then followed the 
erection of an experimental plant, and the results were so successful 
tiat patents were applied for in November, 1902. 

Considerable difficulty was at fii^ experienced in placing this new 
process on a commercial footing. ISmt, one type sepapation vessel 
was trie4> then another. At least a dozen attenrpts were made before 
a suitable design was made. In May, 190S, 50 tons pf zinc coneentrates 
had been produbed by the new^ process iroih run c taBihfs w^^ 
ordinarily dntnped. This parcel was the first zinc concentrate ever 
produced by flotation. By October, 1904, SCO tons of tailings were 
Wnf treats, and up to the present time no less than 902,172 

produced. 
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For the first foiir years the ^‘Delprat’’ process was the subject of 
considerable litigation, the cause of which was a prior patent taken 
out by the late Mr. O'. V. Potter in November, 1901, for obtaining the 
same results by the use of dilute acid solutions. The contention that 
Potter’s patent was invalid was upheld by the Courts through which it 
passc^d, but prior to coming before the High Court an agreement was 
made between the parties by which the Broken Hill Proprietary ob- 
tained the free use of either the “Mprat” or the Potter ” patents. 
From this time oinvard'S, owing to sulphuric acid being substituted for 
bisulpbate of soda, the process became known as the Delprat- Potter ” 
process, and the litigation ceased. 

Before eoming to Australia Mr. Helprat occupied many iin|)ortan,t 
positions in the mining industry in other parts of the world. The 
story of his success is in all es.sentials the story of most successful men. 
It is summed up in hard working and hard thinking. His inclination 
was always towards science. Born in Delft (Holland) in 1S56, he 
finished his (education at the local higli school, and went to Scotland 
to serve his apprenticeshi]) as a convstructional engineer. His evening«3 
were given to study. During his spare hours he attendcxl lectures in 
cliemistrj and j)hysici? at St. Andrew’s llniversity, and he further 
pursued these studies at tlio Amsterdam University. For a ixriod he 
worked under the eniinorit physicist, Professor Waals. His first im- 
portant position was as chief metallurgist for the Thasis Sulphate of 
Copper Company in Spain, and after four years in that capacity was 
placed in charge of the mines and works. 

Two years later, in 1885, Mr. Delprat joined the Bede Metal and 
CJiemical Comiiany as manager of several mines, and in 18cS8 the general 
management of th(^ whole Inisiness was fjlaced in his hands. This 
com})any is a cor]>orai ion formed by some of the dii*c*ctor« of Armstrong, 
Wiiitworth and (k)mj>any, including Sir Andrew Noble, Sir .Mark 
Palmer (sbijibuilder ), Sir Walter Scott (contractor), and Mr. James 
Hall (sbip-owner). The syndicate owned and 0]>erated many large 
minitig projierties, and in the inspection of properties Mr. DtdpTat 
journeyed all over tlie wairld. it was the policy of the syndicate to 
operate any u(‘W mine taken up as a separate eoiiipany, retaining the 
same directorate, and Mr. Delprat w’as xippointed managing director 
of them all. He remained with the Bede Metal and f^hemical Company 
until, in 1898, he acce))ted the ])C)aition of general manager of the 
Broken Hill Proprietary Company Limited. 

The vast exj>erieiice which Mr. Delprat had gained has been put to 
good effect in the adniiniatration of the affairs of the Australian Pro- 
prietary. His big triumphs have been, as already indicated, tlie dis- 
covery of the flotation process and the establishment of the iron and 
steel works. The full fruits of the latter riiterprise have not yet been 
gathered, hut tlie, tree is makipg vigorous growth. 

Mr. Delprat was one of the original members of the executive com- 
mittee of the Institute of Science and Industry, and xluring the vicissi- 
tudes of the past four years has not allowed his enthusiasm for this new 
Comiuonwealth undertakiiig to weaken. Recently upon bis return from 
a visit to the United States and Great Britain he expressed his dis- 
appointment that the Institute had not yet been placed on a permanent 
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basis. ^‘Australian iudustry,” he stated, “wants all the assistance that 
science cati give to it. Australia has got a splendid chance, but she 
cannot afford to ignore the example set by other (M^untries. The war 
awakened Great Britain to the value of science. Anieriea realized it 
before the war, but in many directions, now that peace has been re- 
Stoi^d, that country is increasing her subsidy lo sconce.” 


PROFESSOR CLELAND. 

Dr. John B. (neland, who for th<^ past s<‘ven years has ixHJu in charge 
of the inicrobiological work connected with the Health Department of 
New' South Walas, has been a]>pointed Professor of Pathology— a newly- 
created chair — at ihe University of Adelaide. 

As an original investigator Professor Olelarid’s name is W(dl known 
in scientific circles. He Imn largely devoted his time to tlie prepara- 
tion of propliylactic vaccines, the recognition of doubtful microbes, and 
the microscopic investigation of uiikmmn diseases. Outstanding work 
has been performed liy him in the etiology and the mode of transmission 
of dengue fever. He has also carried out investigations into the tra ns* 
nnssion of the mild form of small-pox present in Ninv Soutli Wales 
some years ago to calves and to monkeys, and recently luid an oppor- 
timity of investigating the nature of “X disease” (an nmisnal form of 
encephaliti'S in man, allied to Infantile paralysis), and snccessfully (»orv- 
veying this to monkeys, the sheep, the calf, and the liorse, and thus 
opening up an avenue along which possibly control of the disimse may 
be obtained. Other w'ork that has occupied his att(*ntion is inquiry 
into a form of endemic luernaturia in cattle, contagious mastitis in 
cows, black disease in «heep, .and other animal diseases. 

As recreation Professor Oleland has pursued the study of ornithology 
and botany. In regard to the former he lias done a large amount of 
field work; and has studied certain parasites of birds as well as the 
OfKinoTnic a^spect of bird life. In the latter he has paid jiarticular 
attention to the higher fungi. He looks forward in his new s]>here to 
following np various lines of research upon which he has been engaged, 
and to completing his work on influenza. 

Professor Oleland is a son of the lale Dr. W. L. Cleland, is forty-one 
years of age, and is a native of the city to which his new appointment 
takes him. After three yeans’ study of medicine at the University of 
A.delaide he completed Ms course at Sydney, where in each of the two 
years he was second in the list of honours. After graduating Dr. 
Cleland filled a number of local medical ap]K)intmeuts, and in 1903 he 
Wiant to England, where lie was engaged in medical w'ork for a couple 
of years. In 1904-5 he was Cancer Iteseareh scholar at the London 
Soapital. Upon returning to Australia he was appointed pathologist 
and baetoriologiet to the Western Australian Governinent, and then, 
^ng across to Sydney, he engaged in microbiological work for the 
Heklth Departmeut. Dr. Oleland wm a member of the special com- 
mittee on worn nodules in cattlev a^ of the special oommitte^^^ 
electrieal Sterilissiation of milk appointed by the Institute of SGience and 
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EDIBLE PATS AND OILS, 0. Aii.swortli IS.A., F.J.f’., pj). xn + 

Ixmjifirians, & Co., 1918, Lomloii. (Id. 'I’liin book bcdoii^s to tho series of 

Moiio^jfraplis on Tiidustrial Chemistry, (*dited by Sir Kdwnrd Thorj><»; by wbieh it 
is hoped to ulVord eK{un])leM of the ftp]dieation of reeent kiumled^re to modern 
mainifHetunii^ pnx'ednre. Sueh Inioks are not intended to cover the whole fjronnd 
of the technology of the subject. We have the tine work of Lewkowitseh for that 
jmrpose. Thorpe’s series aie not e«)rieerned so niueh with the minnie details of 
manufaeture, so that Mitehell's book deals with the eheniistrj and eharaeteristies 
of the oils that can be made (*dibl(*, and he endeavours to give a description of the 
rnethodb of extracting such oils and fats from the (Tiide material and of purifying 
and pre])nring them for food purposes. To render the b.tx)k a convenient sourc<* 
of reference, foot-notes and an extensive bihJIograph^y (pp. 124-151) are given, in 
whieh both the original reference and the abstract in the Knglish or other journals 
are giv^en, and the.v are arranged according to the subject headings of the various 
chapters 

The first two chaplers cover the nature and pn>}>erlies, composition and con 
stituents of oils and fats (pp. 1-23), and is u good and up-to-date account of the 
subject. All interesting section deals with the rancidity of fats, a suiijecl in 
which both the hutter-mak<‘r and the margarine manufacturer are vitally con- 
cerned. ( haptcT 1V\ gives a good summary of the methods of examination 
(pp. 35-50). \\q would like to see some indication, with so many tests, which are 
the most reliaide ones for the various oils, c.//., ]..aucks places the iodine value 
first in his examination of eomnuTcial oils. Chapter IIT. covers rather too briefly 
the extraction and purification. Here we find the few illustrations of machinery 
used. I’he s<*etion on Purification (bleaching, deodorizing, and removal of 
rancidity) is too condensed, as it is in this part of the work that the iimin problems 
occur in the comnieicial prejiaration of an <*dible food from the raw material. 
The body of the text gives the details of the individual oils (pp. .57-]()6). This 
includes tables of typical valiu's to enable one to ascertain the standards of 
purity. The last two chapters deal with Hardened Oils and Manufacture of 
Margarine. While the latter gives some of the more modern types of machinery 
for the processi»8 of manufacture, the two chapters do not appear to be quite as 
up-to-date as one w'ould expect in such a monograph. Such information should 
have been brought almost to the date of publiiation. In hydrogenation there 
does not appear to be anything later than 1013, and that in a subject whieh w^as 
advancing so rapidly (see Hydrogenation of Oils, by Kllis). The margarine 
section comes to 1914. There are several references to the presence of nickel in 
hardened oils, but recent Englisli preparations (before 1918) did not contain 
appreciable quantities us stated. 

Information is given on aroma production by liacterial cultures, and attempts 
at producing browning properties in imitation of butter ; but nothing is men- 
tioned about the presence of vitamines in margarine. This was one point on wliich 
the supporters of butter as a food relied when they stated that it contained some 
natural property which rendered it more suitable and more digestible than mar- 

f arine. Such statements were recently made in Melliourne before the Board of 
rade, but all recent investigations in America and Europe place properly -manu- 
factured margatine^which docs contain vitamines — a point or two ahead of 
^tter in digestibility, and It is much purer and more easily handled since fats 
bavB wen hydrogenated. Food rations, butter tickets, and well-made margarine 
have broken down the English prejudice agf^inst margarine; and Australian 
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Qur Forest Products. 

S HE.KK nrc .««o inaiiy directioiis in wliicli jirocluelion can b<? 

.'^1 iumlaicd sound and enduring’ in Australia 

that ai>[)a?‘(‘ntly the (;oinnry stands bewildered and ludpless 
as it surveys tlie field. Bui a l)eg:iunin”' lias to he made some- 
‘ where ajid ar some tiiue. A number of strong reasous exist 
wliy, aj^ an initial step, serious consideration should be given 
to the eoininereial ex]duitation upon a scientific hasi.s of our for(\st 
W(‘allh. Several of tiie States, although late in the day, liave eoine to 
realize the vital neeessity of a fore.st policy. The saving of the 
remnants of our magnific'ent tind>ered areas eoiild no Itmger ha safely 
left to posterity. Ih'esent needs eonipelled tlie careful husbandiug of 
diminished resources, and some provision for the near fut uixr. If and- 
in-hand with the prudent management of the forests sliould go the 
economic utilization of the products of those; forests. On all sides 
there is talk of *vKey indu.strics, “The development of the couiitrj^s 
natural resources/’ and “ Post-war reeonstruction.” Ail these pur- 
poses can be helped by backing up State endeavour and d(;tennining the 
best uses to which the flora of Australia can be most appropriately 
put. 

C.2007-2 6q- 
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NoDe of the Statos possesses an instifutiori sufficiently well equipped 
for the investigation of the various problems whieh suggest themselves. 
And for each State to attempt to undertake the work on its own account 
would obviously result in overlapping and unnecessary waste of money, 
as well as of the abilities of the scientific men actually engaged in 
reaeareb. Hard as the times may be tbrough wdiicb Australia is flow 
passing, nevertheless she can better afford to be liberal with her casli 
than wasteful of her trained scientists. No doubt tlie States themselves 
would welcome an opportunity for co-operative and co-ordinated effort, 
and those States with big forest areas have already ijiiiina ted a strotig 
desire for economic exploration along one or two main channels rather 
than for isolated and detached experimentation. 

Many of the probleins of the States are practically identical. IMie 
vegetation of Australia is highly peculiar. A great number of grasses, 
and the most widely distributed plants natives to Australia, are quite 
different from those of other countries. Many wlioh* gron])s of plants 
.such as the genus Eucalyptus, are entirely Australian. The effet't of 
this high d(gr(‘e of peculiarity in one flora renders it essential that, for 
the full development of our forest and vegetable resources, researelies 
into the products of our indigenous plants should be eondneted. 

Austrjilia to-day, in addition to being a manufacturer on a fairly 
large scale of h‘ather products, is an exporter of leather. .At the same 
time, she is an importer of tannin. The position is incongnious. No 
exhaustive survey has he<m made of the indigenoua tannin-producing 
flora; nor has tln^ possibility of manufacturing paper pulp been inquired 
into. For some occult reason, Australia is believ(‘d by her own people 
to be incapable of producing paper pul}), or even of growing timbers 
wbicii will yield tln^ nex'essary fibre. From the incomplete, superficial 
oxjH^i’imentxS that have been made, however, there is reason to assume 
that pajH^r pulp can be economically made from some of our Em^alypts. 

iTiformation gained from investigations as to the distillation products 
of Australian timbers, from laboratory tests made at the Forest Products 
Laboratory, Wisconsin, IT.S.A., with bluegurn {Eucahjpius glohulm) 
grown in Califoniia showed that it eoinpared very favorably with the 
standard American species — beech, birch, and maple — iii the yield of 
wood alcohol, acetate of lime, charcoal, and tar. The eoiistilting 
engineer in charge of that institution considers that timber grown in 
Australia should give even higher yields owing to its slower growth, and 
oonsequentlj its denser nature. But of these facts Australia knows 
nothing^ and apparently cares nothing. A complete investigation under 
this heading is vital for defence purposes alone, unless, of course, 
Australia enjoys by dispensation eternal immunity from attack. 

Aeroplane and land transport depend upon liquid fuel, and Australia in 
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iurii !JOW dopi^uds u}>oii outside sources for her su})j)lies. As au iusuraiice 
measure, it would not amiss if this country kiu^w (‘verything that 
there is to know about the most economic available local sources of 
supply. 

Regarding the every-day use of our timbers, practically nothing is 
knowTi of their special suitability for special purposes. No comprehensive' 
pliysit'ul tests liave been made of them, no honest effort has been put for- 
ward to ascertain the Ix'st methods of preservation against the attacks of 
insect and fungoid pests, and no conclusive information has been gained 
as to tlie best methods of seasoniiig. Yet definite information upon each 
one of these points would prove of the greatest value to every trade 
wliicli uses tlmher, and would greatly enhance its value as an exportable 
article. A striking coimnentary upon our niethods is the sfatennent, 
quoted elsewliere in this issue, of a leading American commercial man. 
America would pi’obahly import great quantities of rimlx'r if sometliing 
were known of its varying qualities. Nothing of a helpful cliaracter 
is known, so consequently there is no business. 

A forest j)olicY witliout a forest products laboratory is a half-finished 
job. Facts of the highest economic importance would he gained after 
several years of investigation, and some of them might exercise an 
important an<l direct hearing upon the afforestation or re-affon»station 
policy of the future'. 1'liere are large areas of our tliird-class country 
which, so far as can bo judged at present, will never bt^ profitably 
devoted to agn cultures It is not merely com'eivable — it is bigbly 
probable — that they might even now be profitably devoted to sylviculture. 
A preliminary stej) taken by every individual who produces anytliing 
from the land is to ascc'rtain what kind of crop it will pay him best to 
grow. A forest products laboratory should go far towards settling 
this point for the various States, and for the country as a whole. It 
might even be the nu'ans of establishing small plantations, owned and 
wovk(*d l)y tlie j)rivato individual. If for no other reason than to 
solve the mystery, and so rescue Australia from the liumiliating position 
of being unable to furnish an answer of how Germany used the grass- 
tree gum whicli she iinportcxl, such an institution might alone be 
justified. 


E. K R. 
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FOREST PRODUCTS LABORATORY. 

In this issue there appears an article by Mr. I. II. Boas on Forest 
Products Laboratories in other parts of the world. Mr. Boas has 
recently returned from a trip round the world, where, on behalf of the 
Institute of 8eien(*(‘ and Industry and the Western Australian Govern- 
ment, he has been making impiiries into tlie meth()d.s adopted abroad to 
obtain the greatest (iconomic utilization of timbers. 11 nforlunaUdy, Aus- 
tralia has not awakened to a full realizatioii of luu* for(‘st wealth, or to 
the necessity of treating the timhm* which is iis(‘d, in an economic 
inannm*. In addition to the waste iri the forests themselves, then^ is enor- 
mous preventable waste in tin* treatment of timber. No scientific 
investigation has been made itito the physical qualiti(*s of our timbers, 
and although local users are more or less eoinf>elled by force of circum- 
Htancc^s to make use of wliatever varieti(‘S or condition of timber tliat is 
made available to tliem, manufacturers in othm* countries, with a wider 
selection to choose from, are chary of employing Australian woods. A 
member of I, lie Kx(‘cutive Oominittee of this Institute who recently 
returned from tlie United States of America illustrated the disadvantagi' 
under which Austridia laboured through lack of scientific knowledge 
of its hardwoods. He was discussing tln^ (piest’on of Australian timbers 
with the Presid(mt of the Steel Corporation, United States of America, 
and asked him if lu^ bad ever tried them for steam-sliip or railway 
train furnishings. Tlie reply was that nothing d(‘finite could be ascer- 
tained about th(‘ir special suitability. It ap])(*ared tliat American users 
were favorably impr(»ssed by tlie appearance of the wood, but wi'iv taking 
no chances with its utilization. Mr. Boas indicates the scojio of the 
restairch (airried out in the United States of America., and liis report;, 
which lie is now conijiiliiig, should firovo of value to the (Aimmoriwealth. 
llo has been appointiuj for twelves uiontlis to act as I’orest Products 
officer for the Inslitule, and it is hoped that before that period has 
expired a commencement will have been made vvitli a Forest Products 
Laboratory. 


AN AMERICAN INSTITUTION. 

The Forest Products Laboratory at Madison, to which Mr. Boas 
refers, is an instiluiion of industrial rescarcli devoted to the study of 
properties and economic uses of wood. In many eases investigations are 
conducted in co-o|»eration with the wood-using industries to develop 
new processes or methods having economic value. Results, so far as 
possible^ are ehet*ked fey application on a comme^^^ Bcale, and no 
investigation is considered completed until the industrial value is estab- 
lished. All information secured is made available to the industries 

68 


EDITORIAL. 


through publication!^, (•o-o])erativo reports, teelnueal notes, and ciorre- 
spondence. The value of the information disseminated by this labora- 
tory is known to any one familiar with its publications. The technical 
notes are eagerly looked for by the. various industries as they contain 
practical suggestions as well as new scientific data. 


GREEN AND SEASONED TIMBERS. 

One of the many ‘‘ technical iK»tes ■’ issued last year by the Madisoi, 
Forest Prodm‘ts Laboratory contains the results of an investigation into 
the comparative durability of green and seasoned timber. Opinions of 
wood users have always differed as to tlie com|>arative durability of 
untreated green and seasoned tinib<;ra when used for poles, posts, or ties. 
Recent (‘Xpcriments (*ondncted by the Laboratory indi(fate that then* is 
practically no ditrerence in the relative durability of untreated green 
and seasoned timbers when exjiosed to the weather and in contact with 
the gi’ouml. 'Fests carried out with Western Tiarcli and Douglas Fir- 
in the hot plain country and the cold mountainous regions hear out this 
conclusion, since in eacli case tlie average life of the seasoned ties tvas 
only t>m*-tenth of a year longer than that of the green ties. These tests 
were carried out in co-operation with the ?^*ortliern Pacific Railway. 
Periodi(‘al measurements on jxdes, made* by the Laboratory in (ui-opcvra- 
lion with tlie American Telephone and Teloigraph (Company, show that 
tlie rate of decay in green pol(*s is a trifle h^ss than in seasoned poles. 
The fact that gri'cn and s(*asoned timber hav(* the same durability when 
used in exjiosed situations is easily exjilaiiied. Moisture content, it is 
pointed out, is tlie ]n*inci|>al factor in determining the rate of decay of 
a sti(*k of timber. A.s soon as the timber is plac(*d it begins to give off 
or take u|> im.>istur(*, accord ing to its condition of seasoning and the con- 
ditions of expo.sure. WitJiin a. relatively short time in exposed con- 
.stnu'iion both green and s(‘a.soned timber rciwh the same moisture con- 
tent. When used In building.s, how(‘ver, wood does not usually dry out 
rapidly after being ])la<-ed. Wood for interior <*onsti*ue.tiou must be 
.seasoned bet ore use, otherwise it i.s likel,y, not only to shrink to a serious 
extent, but also to decay before* it seasons. Very (‘xpeusive building 
repai]-s hav(‘ been necessitated hy^ tlie use of green timber. 


WORM NODULES IN CATTLE. 

Approval has been given by the Minister (the lion. W. Massy 
(rreene) to an expenditure of an additional £250 during tin* remainder 
of the financial year for a continuation of the invest igation into the 
cause of worm nodules in cattle. The object of the work for which the 
original grant was made was to contimie the investigation from the 
stage arrived at by previous investigators, and to ascertain the means of 
tranpiission of the worm nodule parasite {Ondiocerea glbmni). The 
special cornmitteK^ has submitted twelve progr€*ss reports to tlie rn.stitute, 
and a large amount of valuable work has l)i*en carried out. Recent 
experiments with calves on Rabbit Island, in the llawkesbury River, 
confirnied evidence previously obtained at Kendall inerimiiiating a 
species of march fly the agent by whicli the nodules are transmitted. 
-Every effort will be made to obtain definite results during the ensuing 
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fly seafH^u, and (he experiinoiits will be designed to — (a) prove by mass 
infestation of calves k(*pt in fly-proof cages that tlie Onchocerca gibsoni 
is transmitted by a march fly; (h) prove by speciflc infi^statiou which 
apecies of the marcii fly acts as the intermediate host; (e) study the 
development of the larvae in the march fly, both naturally inlested and 
artificially fed on worm nodules; (d) study tiie life history ot the inarch 
fly to ascertain its most vnliierable jieriod; and (c) carry out turther 
observation rcdative to the life history of the worm in inlested cattle. 


POWER ALCOHOL FROM MACROZAMIA. 

The results of tlie experimental work on macrozainia published in 
the December i.ssn(‘ of this journal show tliat the yield of alcohol obtain- 
able from the palms, imdiiding both I he inner and outei* cores, is about 
14 gallons per ton. The New" South Wales Forestry (himrnission states 
that the l)istri(*t For(\st(‘r at Moriiya has made impiiries as to tlu^ jirice 
at which the palms could be delivf'red. The only quotation received by 
him for olitaining and delivering tin* wdiole butts of the /ainia [)alni, 
i.e,, with only the haives cut away, is at the rale of t)2s. Od. per ton. 
This prlc(‘ is eousidered to l)C unreasonable, and the l)i.stri(*4 Forester 
states that tlno-e an^ j»jany jilaces on the Clyde JMvtu* wliere good wages 
could be (aimed by obtaining and delivering the butts at log wdiarfs or 
loading places at juh'cs ranging from 12s. to 14s. per tun. If, tlierefore, 
the butts (‘oiild be delivered at the lower figure sjK'cified (12s. per ton), 
the cost of the laiw material w'ould he approximately lOd. per galhm. 


WEIGHTS AND MEASURES. 

At the request of the Commonwealth Board of Trade, the Institute 
recently made inquiries into the Weights and Measures Acts and Kegn- 
lations of the various Stativs, and an examination of the position as it 
aifects the Commonwealth. After consultation wdth ex|>erts and con- 
sideration of th(' legislation, the Executive Committee (‘xpresst^d tlir- 
opinion that in some of the Staie.s the Acts are out of date and unsatis- 
factory in varioirs r(\spects, and suggested that the only way in which 
satisfactory (tonirol of wciglits and measures would he established 
in Ansti'alia would be for the Commoinvealth to provide by Jv'gislation 
for a eomplete system of snptirvision and inspection, 'J'he estahlishment 
of an efliedent system of control could not attained, liow"(*ver, unless 
a Bureau of Standards w"ere organized and equi]>}>ed. It w"as pointed 
out that this course would involve eoiisiderable time and expense, and 
it w"a8 one of the matters which it is contemjilated w ill be taken iij) b\ 
the permanent Institute of Science and Industry. It was thought 
probable that tlie .system w"ou Id become self-supporting by the receipt 
of fees soon aft(^r its inception. The establishment of such a systeun/ 
concluded the report, is considered to be of the highest importance to 
the commercial, industrial, and general interests of the Commonwealth, 
but the Executive Committee does not think it desirable to expend the 
riecesBary time and money in inquiring into the matter further, unless 
the Goinmonwealth Government proposes to take the matter up with a 
view to control on a Federal basis.’^ 
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GLASS RESEARCH ASSOCIATION. 

At tli(‘ pr(‘soiil time tliere jire a|)]»roxiiiiat(’iy 400 firms in tin* 
United Kingdom engaged in glass and glassware jiiaMufaeture. They 
em])loy about 50,000 workers. Under th(‘ tegis of the Dc^partment of 
Seientilie and Induslrial Research, a Ke.S(‘areli Association has been 
establislied, and it is expected lhat, before* llie sciemtific work of the 
associati(»n is actually (commenced, every one of lln^sc* 400 firms will have 
applied for in(*nibershi]). 14ie importance of the* industry has led th(‘ 
new I)ef)artment to generously subsidize the investigations, and a sum 
not excet'ding .£7r>,(MK) will Ite grant(‘d from public funds within a ])(‘riod 
of five years, on condition that during lliis t>eriod memb(‘rs of the asso- 
(dation contrihulf‘ an aggrt'gate sum of not less than £5,000 a year in 
subscriptions. 

THE GLASSWARE INDUSTRY. 

It is now widely known that, amoiig tlie Industrie's vvliicb have b(‘(*n 
profoundly infliiem'ed by the war, the glass and glassware industry oi 
tin' United Kingelom o(*cu|)ies a foremost place. Not only have the pre- 
war pi’odiicts of this industry, as they (‘xistiM.! in this country b(*fore the 
war, been found (‘ssc'iitial for a wid(‘ range of national purposes during 
war-time, but the ne(*(*ssity has also been foi’eibly realized for en*ating 
certain sjiecial seel ions of this industry, ])reviously uon-exist(*^it in the 
country, to snjijdy glass and glassware, glass instruments, and glass 
apjiaratns dirc'ctly necessary for the prosecution of the war, as well a- 
similar arii<d(‘s equally vital as Ix'ing indisjiensahle for the eliicient 
ojieration of other industries. 'The importaJiee of the glass industry to 
the ec'onomic lib* of tin* nation is to be measured largely by its effeert 
njion, and indispensability to, oth(‘r industries. Tliis has Ikhui fully 
n'cognised by tin* (iovermiK*nt in the inclusion of sidimtific glasswart* 
and illuminating glassware, as well as optical glass, in the schedule of 
unstable* key ’’ indnstri(‘s. Rut the r(‘Volut ionizing (effect of the war 
upon the glass industry is not alom* manifest in the creation of these 
“ key sections which previously weia* monojxvlized by (ir(‘rniany and 
Austria, wh(cs(* glass mannfaci urers lia<l attaiiu'd great infinenee and 
reputation, and certainly dominated the markets of tlie world, or even 
in the resnseitation of otlier sections (o.g.. tin* so-called ‘‘dint" glass 
sections) of the industry, which, though long establislied in this counH’y, 
were rapidly d(*clining as tlie result of unfair foreign eom]K*t ition. Tin* 
feature even more significant than (‘ither of lliest*, and the ground of tin* 
future hope that a stable and prospt'rous Jiritish glass industry will he 
firmly established, is the shedding of the old sjririt of isolation and 
exedusiveness which poss(*ss(*d the manufacturers of this country. Invari- 
ably in each works there existed a jadicy of secrecy, together with an 
niiwarranted satisfaction with old-fashioned I'ule-of-tlinml) manufac 
turing ideas and an absence of scientific method. This inevitably 
resulted iu inability to organize for produ(*tioii uj)on jirogressive modern 
lines. During the war there lias been a wonderful awakening to the 
new possibilities of glass production in this country, and there is now 
happily evidencc^d among the manufacturers a new spirit of co-operation 
conibincd with an eutluisiasm for investigation and research, and a 
desire to adopt new methods and equipment involving the scientific 
control of manufacturing operations. — Nature, vol. 104, j), 299. 
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INTERNATIONAL STANDARDIZATION OF ELECTRICAL 
MACHINERY. 

A great deal of valuable work in the dlreetiou of the international 
fitandardizatioii of electrical machinery, plant, and equipment has been 
carried out by the Internationa] Ele(*tro-tef*hnical Commission. 
Although it has maintained its organization intact, that body did not 
hold any UK^etings during the war. At the first meeting after the war, 
held at London in October, 1919, it was d(;cided to re”aj)point the various 
committees whicli were at work before the war, and to apt)()int some 
additional committees. There are new eight committees at work, viz.-*— 
(a) -Nomenclature; (h) Rating of Electrical Machinery ; (c) Symbols; 
(d) N()meiielatur(‘ of Prime Movers for Klc^etrical Plant; (c) 
Aluminium, standard of resistance; (/) Screw Lani]) (haps ami Lamp 
Holders, interchangeability ; ((/) (^barging Plugs for Electrical Vehicles, 
iiitercbangeability ; (h) Pressures for Distribution. A meeting of the 
Commission will be held this year in the Uniled Stai(‘s of Aimu’ica. 

THE ENGLISH DYE INDUSTRY. 

Lord Moulton doevs not share the prevailing fear that (iermany is 
going to assume again quickly the dominant position in the' production of 
dyes. Speaking ree(*ntly at an open meeting of colour users, he sj)okc 
of the precautions taken to prevent s\icb control. Diiidng the war lie 
was astonished that England, so utterly unpr(‘pared witli ready-made 
chemical industries, could respond to the colossal demands u])ou it, and 
could at once overto]) the great ehernical industri(‘s of (hvrmany in a 
war that turiuKl upon chemistry most of all. He had learned that, again 
and again, the (lermans were on the verge of failure to meet the demand 
for aTnrnunitioii, again and again were driven from one expedient, to 
another, and again and again their clnunieal industries eaim^ to the 
assistance of the nation with devices which refleeqed the greate.st credit; 
on their scientific power and originality. The factories which we had 
to build to sufiply th(^ demands of the war wore now disappearing, 
because they were set up purely for war purposes, whereas the (irernians, 
in their (Uilarged chemical factories, in th(} swollen e.stablishinents of all 
their dye firms, had a wealth remaining behind wdiieh, although created 
for war, was still serviceable in peace. The great fierman dye industry, 
supported by Cioveriiment very largely during the war, accumulated 
large stocks. England liad been starvt^d of them, except in so far as 
luvr own efforts have been able to create industries to make dyes under 
the difticuU eondilions of war time. Tlnu’efore the first reason for the 
clause of the Peace Treaty, which gave the Allies the right to part of 
the German stocks of dyes, was to insure that the world would not he at 
the mercy of Gerinany, because Germany possessed the only stocks of 
dye. For that purpose it was provided that 50 per cent, of those' stocks 
should be taken, by way of reparation, at a price to be settled by the 
Allies, and to be credited to the reparation fund. The other part of the 
clause was intended to protect us in the future. 

COUNTER-STROKE TO GERMAN MONOPOLY. 

Forty years of growth, assistance from the German Qovenmeut, and 
our own negligence, and that of other nations, in regard to chemical 
industries, had, Lord Moulton said, left Germany in a position to produce 
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8j)e(*ial dyes to an extcvnt far greater than any other nation eould 
cope with. Consequently, we provided that Germany should no longer be 
able to ‘‘corner” the dye industry by insuring that, for five years, 25 
per cent, of her total production should be ca})able of being bouglil at 
tiie option of the Allies at a price which should b(‘ n^asonable, at all 
events as low as tin* price at which they sold to any ()tlu‘r nation. He 
had been delighted to read, in a German industrial fuiblication, an 
article protesting that it would make impossible tlie favorite German 
** full line system ” of selling, under whicli their niaiiufacturers refused 
to 8(dl a y)arti(uilar dy(^ unless the customer bought all his other dyes 
from tlnmi. It was exactly for that purpose that the clause was iijsert(‘d, 
to ])revent a German monopoly of dy(' production. The operation of 
this provision was limited to five* years, because its purpose was to stir 
up England to Indp herself. To extend the ]>rovision over a long series 
of years would l(‘ad us to put ofl* tin' time when we should apply our- 
selves to tin' formation of this industry. If the industry could ru>i 
within five years b(*come strong enough to bear its burden, and to hold its 
own agahist the chemistry of Germany, it did not d(‘S(*rve assistance. 
The tim(‘ had already come for the 50 ])er cent. ])rovision of the Treaty 
to be carried onl. Ivcinarking that he had berm invited by the Board of 
Trade to be the English repres(Uitative at Paris on tin* committee which 
was dealing with tin* 50 })er emit, and its division among the Alli(‘S, Lord 
Moulton said that tlic committee had agreed, witliout ]>rejudlce to tin* 
ultimate ]>ro]>oi‘t ion of the shares, that eertain advanees should be made 
out of these stocks. Italy, France, and .Belgium tog(‘tber wen^ allotred 
2,200 tons; we liad tin* right to take 1,500 tons, and America also l,50tt 
tons. Tin* first consignment of our 1,500 tons, be believed, was now on 
tin* eve of arriving in this eountry. It started from G(‘rmany scv(‘ral 
days ago. II(* did luU think there was any foiiinlation for the idea that 
other nations wito gi'tting tln*ir shares more quickly than ourselves. 

THE AMALGAMATION .\ND TRADE PROSPECTS. 

Alluding to the position created by tlic amalgamation of Briti.sh 
Dyes Limited with Mes-srs. Levinstein Limited, Lord Moulton said In* 
tound liimself at the head of this great eoncern, whieli had a. gn*at 
honour bestowed upon it by the GoA’ernmont consenling to become a 
<ro-})artrjer instead of a, creditor. Since then it had received a proof of 
the country’s confidein'e in a subscription of five millions. They had, in 
his opinion, .such a staff that there was iio dye of any importance which 
they were* not ]>repared to make when they had the )>lant. The idea 
that tliere were secrets unknown to them, ignorance of which paralyzed 
their efforts, was absurd. It was naturally trin^ that the <^xt)eriein*e of 
the. Germans had given them skill in getting tin* last bit of yield out of 
a conibinatioi). It must be reiiiemhered that the German eomhiue was 
one, not only of dye works, but of cheniieal works of all kinds, pooling 
their profit.s, and capable, therefore, of selling any particular class of 
things at a loss, if necessary, in order to destroy a formidable growing 
industry in a foreign country. Such a combine as that, })o.ssessing tin* 
sort of morality revealed in the rafporis published by the American 
Govorninent, was sure to give the British comf>any trouble, and, if they 
inteuded to give trouble, it could be done through the most honest and 

people. He said he was not surprised at the attacks madt* 
W upon the company. He never expected that England 
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would take up the job of fighting the huge combine that existed i*i 
Oemany without the persons who were doing it catching it. One 
attack which made him very indignant was a suggestion of watered 
capital^ and that there was an inflation of values and the ordinary abuse 
of the Stock Exchange with regard to it. It was utterly unjustifiable^ 
and absolutely untrue, to suggest that there was anything like watered 
capital in the company. Dealing with complaints by users that they 
could not get the (piantities they received before the war, he said it was 
impossible for a company so young at once to give a full range in such 
quantities as inight be demanded. Increase in range was not the solu> 
tion, because they could give a very large range indewl in quantities 
insufficient for the industry. They had to aim at satisfying in quantity 
as well as in the nature of the demand, and they were doing that as fast 
as they could. They produced more indigo now than England could 
consume, wher(‘as, at one time, users were standing in queues for indigo. 
It seemed to him that no one was held np so that his works eould not do 
their full ainoniit. lie ivas oTily held up in the sense that he would 
rather be making other things tiian those he hapjauied to he making. 
‘‘When I spoke to you last,” said Tx)rd Moulton, in concluding, 
England prodin^ed only one-tenth of the dyes you wanted, and I am 
informed that by the end of this year we shall Ix' ahl(‘ to turn out within 
one-fifth of the amount that Engiand used l)(d\>r(‘ the war. The tables 
are turned. The margin that you want ini])orted is a small part; that 
which we make is the bigger. That is not a bad a(*connt of work done 
under the paralyzing influences of war, and the almost equally paralyzing 
influoinx'S of the last few months.’’ 

SYNTHETIC AMMONIA: NEW FRENCH PROCESS. 

l*rofessor D'Arsonval, according to a Times correspondent, made an 
important communication, in the name of M. Oeorges Claude, to the 
Academy of Science, Paris. M. Claude recently showed tliat. contrary 
to the generally received theory, it was not only possible but strikingly 
easy tn produce and turn to indusirial uses pressures of 1,000 atmo- 
spheres and more. M. Claude has now succet*decl in applying these very 
high pressures to the synthetic productioji of ammonia.' Hitherto this 
has been done and applied only in Gennauy. M. Claude, however, has 
far outdistanced the (3 erm an chemists. Under the new conditions' dis- 
covered by^ him the combination of hydrogen and nitrogen takes plaa‘ 
with sucli intensity that a very small apparatus is eajiable of a consider- 
able output. M. Claude proposes shortly to exhibit to tlu? members of 
the Academy a tiny apparatus, in regular working order, capable of 
praducing daily 200 litres (44 gallons) of liquid ammonia. Wliereas the 
Gertnan chemist Haber only obtains one-third of a graiuine of ammonia. 

jwr catalytic gramme, M. Claude obtains ton grammes. 

RESEARCH ON PETROLEUM PROBLEMS. 

Arrangements have been madeT^ the American Petroleum Institute 
for the organization of a Division of Research and Statistics. The 
to be expended is placed at ak)ut tl<M),000 aunually, vrhich the 
can #«41 afford, as thiz sum is only one-fiftieth of 1 per cent. 
yal«e of the 1®I8 output of crude -oil and refinM products ih the 
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Unitod States. The plaij providcKS for a Teehrucal Dir(‘etor, in general 
charge of all the work, assisted by consul ting ex])ert8, avIio ar(^ to serve 
without pay. In addition, there will be an Advisory (.V)ininittee, to 
meet regularly, consisting of one representative from each of the follow- 
ing: — Bureau of Standards, Bureau of Mines, Geological Survey, 
Society of Aiitoniotive Engineers, National AutoinobiU* (-hainher of 
Coniineree, Ain(*ricaii Institute of Mining and Metallurgical Engincjera, 
Aniericau Society for T(^sting Materials, American Chemical Society, 
and the National Research Council. 

The principal oificials under the Director are to be the Chief Econo- 
mist and an Engineer. The economist will be in charge of statistics, 
e(^onoTnic jdiases of the industry, and publicity. He Avill also give jiar- 
ticiilar attention to international policies ailecting the petroleum 
industry of the world. Tlie engineer of the division will co-ordinate 
the research w'ork undertaken by the Subdivisions of Production, 
Clicinical Engineering, Utilization, and eorndated activity. Systematic 
^tiidy will bo made of tlui questions of leasing and bonuses, drilling, pipe 
lines, storage, and tank cars, and active steps will he taken in an effort 
to improve the internal-coinbustion engine for use of heavy oils. Tht^ 
policy of the American Petroleum Institute, it is announced, will be to 
emf)loy only tlie higliest tyj>c of men, and to pay them salaries attractive 
enough to insure continued service. 

NEW POTASH SOURCE IN NORWAY. 

The outbreak of war and the inability to 8(*cure supplies of potash 
from Germany compiled serious consideration in tlie United States, h\ 
Great Britain, and in other European countries of other sources of 
supply. Flue dust was regarded as one of tlui most likely means of 
providing the deficiency, and for a long time investigations have been 
made into tin* })ossibility of obtaining supplies on a commercial basis. 
Tlie relatively low percentage of potassium present in the dust has 
proved a very great difficulty. It is reported from NorAvay, however, 
that Avith the cement manufacture at Dalen, near Brevik, there will be 
connected in the near future Oottrel apparatus for getting the potassium 
out of tlie dust. The raAv materials for the cement contains 1.5 per cent, 
potassium, and they intend to have a production of 150,000 Ions cement 
and 1,800 to 3,000 tons potassium (K^jO) per year. If all cement manu- 
facturers in Norw^ay Avould take care of the dust it is estimated they 
would get as much potassium as is now imported from Germany. 

SODIUM CARBONATE IN CANADA. 

Glass manufacturers iu Canada have been largely dependent in the 
past upon the United States for their supjilies of glass sand and sodium 
carbonate* Howcatt, according to the United States Bureau of Mines 
Report, the new plant at Amherstburg, Ontario, Oaiiadu, at which 
sodium carbonate is to be made by the Solvay process, is expected to 
supply all of Canada^s needs for soda ash. The capacity of this plant 
is reported to be about 120 tons per day. Some glass sand is being 
secured from Gneida, Ontario, but it is said to be of an inferior grade, 
and only suitable for the manufacture of the cheaper grades of glass- 
ware^' 
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INSECT PESTS IN WHEAT. 

In the Review of Applied Entomology of JiTovein her last an abstract 
is published of the methods for dealing with weevil-infected whea 
Owing to shipping difficulties, ansing out of war conditions, wheat has 
had to Iw stored for an unusual length of time in Australia. No pro* 
visions had been made for the accmnulation of such large quantities, and 
ample opportunities "were thus afforded for infestation by weevils and 
other inse(*-ts. In grain eventually shipptMl to (.California the following 
beetles were found :— (\ grmiaria, TrihoUmn confirnfm 
(confused flour beetle), T, castaneurn (ferrugineum), SUnaniis suru 
namenms (saw-toothed grain beetle), lihizoperih^ dominica (lesser 
grain borer), Lcvmophloeus minutus (flat grain beetle), and Tene- 
broides mavriianicm. The cosmopolitan parasite of grain weevils, 
Mesiiporus calandraw, How., was also very abundant. On arrival at 
San Francisco some of the sacks liad as inucb as 80 to 00 per cent, of 
their contents injured by weevils. The grain was taken straight from 
the dp(*ks to the mills, where it was passed through the usual screens to 
remove tlio straw, untlireshed heads, and other rubbish. Before use it 
passed through suction cleaners, that draw off the light grain, weed 
seeds, weevils, &c. These screenings, if containing very luany beetles, 
were burned, but If a good deal of grain were retained, were us(Mi as food 
for pigs, sheep, or poultry. All mills handling this infested wheat were 
urgtKl to make some provision for the destruction of the iiKsects. Experi- 
ments mad(* show that exposure to heat, with a steam pressure of 80 tc 
150 pounds, for twelve hours, kilh^d all the beetles. Variou.s kinds of 
boxes and rooms were equippwl for this purpose.' In some cases the 
wheat was s}irayed by means of hand-pumps wdth carbon tetrachloride 
at the rate of 2 II.S. gallons of liquid to »30 tons of the grain. Wheat 
treated in this way is not injured, and if the bins are tightly closed for 
at least two or three days, all weevils in them will be found dead. 

PROPERTIES OF DERRIS. 

Experiments on the properties of Dorris as afi insecticide are 
described in the current number of the Review of Applied Eniotnologg. 
Though commonly known as Derr is, the correct botanical name of plants 
of this genus, which belongs to the PapiUonacew, is Deguelia, They are 
found throughout the tropics, but are more abiuulant in tlie Old World 
than in tropical America. These i)lant8 have long been known as fish 

f joisoiis, for which purpose the roots are jwinded into a pulp. Although 
)erris may prove useful as a contact insecticide and as a stomach poison, 
it is of no value as a fumigant. As the material must be imported, only 
dried roots and stems are available. Tests were mad© with petroleum 
ether, ether, chloroform, alcohol, and water as solvents, and the results 
show that petroleum ether is a poor solvent, while the others may be 
considered good, though only aleohol and water can be regarded as 
economically useful, the best results being obtained with denatured 
alcohol. Details are given of the experiments made wdth various species 
of I)egu©lia. Alcoholic extracts of D. elliptimy D. 
koolg^bemk were generally effici^t, while those of D. oligospermOj 
ica^enSj md> P. robusta w so; the powder of aii unideu- 

tified species mixed with water or soap solution was usually efficient, 
while the other powders tested by this lUethod weire fouiid inetteclive; of 



EDITORIAL, 


eiglit powderjs used as dusts, only D, eMlptica and D, uUginosa and an 
unidentiiied species were found efficient. Used as a powder, Derris 
was found to be equally effective agsiinst Ctenocephalm cams, Curt, (dog 
flea), Mallophaga 0 X 1 poultry, and Musca dormsiica, L. Dernumyssus 
galUnm, Eedi (chicken mite) was killed in twenty-four hours wdien con- 
fiued to jars, but under natural conditions all the mites w^ert^ not killed. 
It is of very little value against Cimex lectulariiis,l>. (bed-bugs), Phyllo* 
dromm {BlaitelU germanica) , L., Pseudococcm ciiri, Risso (inealy bug), 
Orthezia indgnis, Doug., Teiranychus telarius, L. (hknarulatus, Ilarv.) 
(red spider), and the crawding young of the oyster-shell scale, Lepido- 
saphes tilmi, L., but was eflective against rum ids, L. (be^an aphis) 

and Aphis pond, De G. (green apple aphis). Used as a spray, it proved 
effective against Aphis pomi under natural conditions. The sprays were 
applied with and wdthout soap at strength varying from 1 lb. of powder 
in 25 gallons of wmter to 1 lb, of powder in 200 gallons of water. Even 
the weakest solution resulted in the death of 98-100 per cent, of tlie 
aphides. The soap does not increase the effectiveness. Under greenhouse* 
conditions it |)roved effective against A. rurnick at the rate of 1 lb. of 
pow^der to 400 gallons of water, with the addition of soap at the rate of 
1 lb. to 100 gallons of whaler. Used as a stomach poison against Lepiu 
notarsa decemlineala, Say (potato beetle), at strengths ranging from 
1 lb. of powder to 10 gallons of water up to 1 lb. to 128 gallons, it killed 
all larvie Avithin forty-eight hours. Other insects against Avliich it 
proved effective include Malacosoma mnericana, F. (tent caterpillar). 
Hyphaniria cunm, Dm. (fall welnvortn), Anisoia senatoria, S. and A. 
(oak w'orm), Datana ministra, Dru., and Fhytomeira {Autographrii) 
hrassiccp, Riley (cabbage looper). Some insects are more easily affected 
than others, hut apparently death eventually occurs in all cases through 
motor paralysis. The toxic principle is probably a rt^sin. 

EFFECT OF SHEEP DIPS ON WOOL. 

The effect of sheep dips on wool was the subject of an interesting 
lecture before the Leeds Unh-ersity Textile Association by Dr. Sydney 
Wiriiamson, of the Cooper Research Institute. The whole discussion 
as to the effects of dips on wool, said Dr. Williamson, had unfortunately 
centred mostly in the lime and sulphur dip, the one which the farmer 
himself made for the sake of cheapness. That dip was opposed by tin* 
manufacturers of the proprietary dips. In spite of much research for 
Authentic evidence as to the injurious effects of dip upon avooI, he had 
^ome across nothing which could be regarded as conclusive. He 
expressed the opinion that nicotine in dip Avas not injurious so long as 
pure nicotine was used* Carbolic acids, as a nile, Avere only injurious 
if they Contained an excess of alkali, Avhieh tended to disinlegrate the 
fibres. If a farmer used impure tar oil in dipping, he might get wool 
yrhich, after scouring, would turn almost brick-red in colour, but such 
instances were rare. With regard to the lime and sulphur dip, he had 
sec^i a great deal of wool which had been in jured. It had become harsh, 
iand had lost Its lustre, a conditiou whicli was probably due to the deposi- 
i^on of Ime, which formed salts I contact Avitli the fats in the wool. 
These Ume salts m probably deposited in the fibre, but he had never 
able to prove; it Speakh^ in regard to arsenical dips, Dr. 

; unless an excess of alkali had 
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been used in maki ng the arsenie aoliible. On tlie whole, he wa s in alined 
to believe the arsenical dip improved the wool, but it was exceedingly 
diffienlt to prove. ^ 

ANTDTICK CAMPAIGN IN AMERICA. 

More than 50,555 square miles were fnMxl of the cattle fever tick in 
the iJiiited Slates during 19.19. The Bureau of Animal Industry 
annouiuH’d that on Ist December the quarantine against the movonicnt 
of cattle would be lifted from 46,921 square miles. An area of 3,631 
8quarf‘ miles was released on 15lh St'ptember. The 1919 releases do 
not make tlu‘ year, in point of territory placed in the free area, the 
greatest year for tick eradication, but they indicate .much con soli da turn 
work and mopping up in areas previously released. In 1906 the 
quarantine line extended from Virginia to Texas, and re-appeared i)i 
California. The attack against the parasite, has driven it out of Cali- 
fornia, M issouri, Kentucky, Tennessee, South Carolina, and Mississippi 
— com])let<*Iy the infected portions of the four Stat(‘s first named, and 
sufficiently in the last two to justify their rcl(‘ase from quarantine. The 
territory released this year is in six States: 2,991 square miles in 
Alabama, 9,299 square mihvs in Louisiana, 8,847 square miles in Texas, 
8,130 s(iuare miles in Arkansas, 6,942 square miles in (leorgia, 4,346 
square miles in Oklahoma. 


NEW SPECIFICATION FOR INSULATED CONDUCTORS. 

The British Engineering Standards (Vimrniltee liave issued a new 
8peeifi(*ation for insulated conductors for eh?ctric light and power pur- 
poses whicl). differs radically from its predecessors. The basis of this is 
a table giving a sf‘ries of thirteen wires, ranging in diameter from 
.0076 inch to .1030 inch. Frojn these wires are drawn uf) a table of solid 
and stranded conductors ranging in area from .0010 s(juare inch tn 
1 square inch, there b(dng tw’^enty-four siiies. ( -ori'espending to tlic 
standard, ordinary conductors are the tablCsS of flexible conductors. The 
first is for flexible cords, and comprises six sizes, which are substuntiallv 
those now in ordinary use. The fiiial table is of flexible standard con- 
ductors (‘orrespondiug in area to the areas of the main table. 

ALCOHOL FROM COKE OVEN GAS. 

In a paj)er read by Mr. Eniest Bury, of the Skinningrovo Iron and 
Steel Works, to the Cleveland Institution of Engineers, ho stated that 
at the Skinningrovo works he had succeeded in extracting ethelene, 
alcohol, and their derivatives on a commercial scale from coke-oven gas. 
The work is still, to some extent, in the experimental stage, but Mr. Bury 
has succeeded iti produciTig a perfect motor spirit. The world’s liquid 
fued resources are strictly liinited, whilst the consumption is growing by 
leaps and bounds. The practical working of Mr. Bury’s process at the 
Skinningrovo works, wdiere 5,800 tons of coal are carbonized jKjr week, 
has revealed au average yield of 1.6 gallons of alcohol per ton of coal 
carbonized, and as the total weight of fbo coal which wras reduced to coke 
in Grnat Britain in 1918 iwas i4,fi35^000 tons, the application of this 
process to the whole of this coal would yield, according to Mr* Bury’6 
J^lcuflation, ^3)416,640 galkms of alcohol, representii^^ at M* 



3SDIT0IIIAL, 


a sum of £2,341,664. ITaviiig regard to the scarcity of liquid fuel, that 
in itself is important, and, as Mr. Bury declared, it is national suicide 
to continue to burn any substance which can be converted into liquid 
fuel. But the ]) 0 S 8 ibilities do not end tiiere. He pointed out that the 
recovery of alcohol at the gasworks of the country would yield a further 
27,000,(K)() pilous, or, taking alcohol and bcnizol together, the tota; 
quantity of liquid fuel available for extraclion through the carbonizing 
of coal would be 114,000,000 gallons, as against the country's present 
total requirement of 160,000,000 gallons per annum. Tlie process oi 
extract by eontatq, with sulphuric acid is not a new discovery, but Mr. 
Bury has been the first to establish it as a commercial proposition. His 
principal discovery is that the beat results are achieved at a temperature 
oi 60 to 80 degrees Oetitigrade, and in bis process lie has carried the 
utilization of heat from tlw* coke-oven plant to the utmost limit. Ether, 
chloroform, iodoform, acetic acid, and acetone are amongst tht* deriva- 
tives he has obtained from this coke-ov(?n gas after the benzol has been 
extracted; and, at the meeting at wbieli the results were disclosed, some 
of the foremost metallurgists of the day, amongst them Dr. J. E. Stead, 
paid trilmte to this brilliant young scientist, and also to the progressive^ 
policy of the coni])any at whose works these ex]>erinients were earrie<l 
out. Skinningrove was tlie only ironworks iu the country wliich during 
the war produced T.N.T. for the Mini.stry of Munitions, and produced 
it on a prodigious scale. At Skinningrove, too, was instalh’d one of the 
first [)lanls for extracting potash from blast-furnace dust, and the policy 
of the firm in enconraging research ami experimental work is an indica- 
tion ol a new spirit amongst the leaders of industry, who are now show- 
ing an apj)reciation of the true valiui of (he scientist in the development 
of new m(‘tliods of manufacture. 

RESEARCH IN CONCRETE. 

1 he more recent activities of tb(‘ British Department of Scientific 
and Industrial Keseareli imdude the formation of a British Portland 
Oement Kesoarch Association. A Building Materials i{(‘searc}i Com- 
mittee has been at work for some time, and it is expected that a report 
will apj)ear very shortly. This eoinmittee has sup(win tended investi- 
gations at several difierent centres, tests of floors having been made at 
the British h ire Prevention Committee* Testing Station, exfKiriment.s ot» 
the properties of mixtures of lime and cement at the L.C.C. School of 
Building, Brixton, tests on the j)a.ssage of gases through various 
materials for the eonsi ruction of walls at the Natio?iai Physical 
Laboratory, and tests on thin walls and on the properties of slag and 
coke-breeze aggregates in other laboratories. A separate eonimittee is 
dealing with the possible use of certain local materials for building pur- 
poses. The public interest taken iu the housing question at the present 
iiiomeiit, and the fact that the Britisli Government has made itself 
responsible for the progress of housing schemes, have made it essential 
that researches of this kind should be pushed forward as rapidly as 
possible, in order that niaterials may be employed in the most economical 
manner, due regard being paid to safety, comfort, and permanence. The 

geologist is evidently called for in this connexion, 
tmted that the organization of the Geological Survey, 
whirih has rondered such excellent services to science and to the nation 
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in tih<) pa»t, is to be taken oi^er by this Department. By arrangetnent 
. with the Board of Agriculture, a series of five experimental cottages isr 
boii^ erected on land belonging to the latter body, the experience gained 
during the work to be utilized by those departments which are concerned 
with the provision of houses for agricultural workers. Among the re- 
searches which have heeii assisted by grants, a special reference is made 
to that undertaken by the British l^ire Prevention Committee into the 
ability of various kinds of concrete, plain and reinforced, to resist the 
action of fire. This matter is so urgent, in view of the extensive con- 
struction with modern materials which will shortly be in progress, that 
the information obtainable is required as early as possible, and every 
effort is being made to (‘omplete the work. 


HELIUM -A NEW CANADIAN COMMERCIAL ASSET. 

That Canada will soon produce helium in commercial quantities is 
the confident opinion of some of the best known of Canadian scientists. 
As a non-inflammable substitute for hydrogen gas used in dirigible 
ballooiivS it has been found most valuable, and as a commercial product 
its value is enhanced by its comparative scarcity, Canada and the United 
States being, as yet, the only countries in which it has been found. In 
Canada it is derived from the natural gas fields of Southern Alberta. 
Professor J. (■. McLennan, Professor of Physics in the University of 
Toronto, who, during the war, acted us adviser to the British Admiralty, 
brought the attention of that body to the fact that it could be used as a 
substitute for hydrogen gas. Under the direction of the Admiralty, a 
series of exteiiKsive investigations and experiments were conducted under 
the supervision of Mr. Eugene Coste, President of the Canadian WovStern 
Natural Gas, Light, Heat, and Power Company, at the Calgary plant of 
this corporation. The Canadian natural gas in which helinin exists was 
foimd to have an advantage, as it proved to be much more readily 
broken up into its constituent |)arts, the helium being extracted by first 
liquefying the methane, which is one of the constituents, then liquefying 
the nitrogen, which left the helium free. Experiments are now' being 
conducted at the Unh^ersity of Toronto to discover if there are other 
uses to which helium can be put tiian solely as a buoyancy prodin^er for 
lighter-than-air craft. In discussing tbe subject of helium before a 
Parliamentary Committee, Professor J. C. McLennan recently said — 
In 1003 it was obsen-^ed that many of the natural gases of Canada con- 
tained a small percentage of helium. In the spring of 1916 it w-as 
found that the largest supply of natural gas in Canada, namely, that 
located at Bow^ Island, AlbciM*ta, contained a little over 0.^ per cent, of 
helium'. This is comparatively small, and apparently an insignificant 
amount, and yet I may tell you that this wonderful gas was so rare and 
so costly that at pre-war prices the value of the supply of it whioh 
escaped into the air from the furnaces and stoves of Calgary and othet 
boiiaes on the was 50,000,000 dols. jier day. By the develop- 

ments which have taken place durm^ the past two years the cost of 
produchig the gas in a pure state has been reduced, roughly, 100,000 
times. Owing to the advanci, It became possible to utilize this gds in 
place of hydrogen in lighter-than-air aircraft. With the buildinga and 
plants projected by the Admiralty and the authorities of the Uhi^ 
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States, we should, had the war contiuiied, been able, by June of this 
year, to produce about 2,000,000 cubic feet of this gas ])er month for 
use in our balloons at the Front. This would have meant the creation 
of a great industry in (Canada. Although it will not pay to use the gas 
for balloons under peace activities, every elfort is being niad(^ to develop 
technical uses for this gas, and it is jmssible that it may yet be require<if 
in large quantities for the production of gasfillcd lamps and other 
articles of coinmerce.” Further investigating and experimenting have 
led to the confident ])rediction that helium will soon be included among 
the valuable commercial products of the Itominion. Incidentally, this 
is a tribute to the work of scientific and industrial investigations now 
being conducted i n (Jan ada . — ( Chemical A' eirs. ) 


RESEARCH. 

Speaking at a conference of representatives of research organizations 
connected with the f>epartinent of Scientifie and Industrial Research 
at tln> Institution of (Jivil Engineers rect^ntly, the Eight Hon. A, 
J. Balfour said it was evident that the industrial progress of mankind 
in the near future would more and more depend upon the alliance of 
science and industry and upon the co-operation of different branches of 
science with each other. The great industrial developinent in which 
Great Britain led the way towards the end of the eighteenth cCiitury — 
that gave her a manufacturing supremacy over the world, which it is 
certainly impossible, and probably not wliolly desirable, that W'e should 
(iver regain — was not in the main due to anythitjg which' pure science 
contributed to industry, and he believed that it was partly owing to the 
fact that the great industrial community of this country failed to see as 
fully as was desirable that science w^as an essential element in industrial 
})rogress. The Germans, whose industrial development came much later, 
took a different view. He did not think that they showed any greater 
aptitude for science than Britons; but, beginning, as they did, rather 
late in the day, with their great powers of governmental organization, 
with their higlily developed and equipped universities, and with the 
view which they had always entertained of tlie close alliance that oiighi 
to exist between knowlf?dge and power, they naturally * and easily did 
what we, with more difiiculty and at a later date, were beginning to do. 
'.rhey saw how close was this co-operation, liow ahsolutely necessary it 
was, not merely in the competition of people with people, of industry 
y\dth industry, but they recognised, too, that it w^as only upon our 
increasing knowledge of the powders of nature that we could expect to 
improve the material lot of man. The thing, continued Mr. Balfour, 
which was really going to make a difference in the future, to make the 
remainder of the twentieth century different from the nineteenth century 
and the twenty-first century different frouj. the twentieth, was the com- 
mand, for industrial purposes, which man had ovqr the forces of naitire. 
That could only be attained, in the first place, by tbe cultivation of 
pti re science, of science for itself, of knowledge for its own sake. It 
could only be if we strove to breed and to educate men wlio, wnthout any 
thought of seif-advgncement, were consu^^ by a curiosity to know, 
that end hayiiig beeiv attam^^ to learn how to apply the 

toowledge whm^^^ had disinterestedly acquired to the great purposes 
of industrial development. 
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NEW JAPANESE STEEL PLANT. 

Designs have been prepared in the United States of America for a 
steel plant, intended i()r shipment to the Kinslui works at Yawata, 
Japan, the estimated cost of which is £750,000. The whole plant will 
be electrically driven. The initial plant will include three 50-ton basic 
open-hearth furnaces, a 20-iiMit producer plant, an 84-in. plate mill, and 
a 24-in. structural mill. Later, a motor-driven, 35-in. blooming mill 
will be installed. The three basic open-hearth furnaces are served by 
21 Smythe gas producers. The 84-in. three-high plate mill, which is 
nearly ready for. shipment, is of the Lanth type, and will be driven by a 
2,000 h.p. motor, through herring-bone reducing gears and pinions; 
the motor running at 420 li.P.M., makes tiie mill speed 50 R.P.M. Since 
the company luns its own blast furnaces, coal and iron ore mines, ana 
fire-brick plant in C'liina, it will be the most completely self-contained 
organization in the Far East. 

TUNGSTEN POWDER AND FERRO-TUNGSTEN. 

Tungsten powder and ferro-tiingsteu are required in the manufacture 
of high-speed steel. Ordinary tool steel, which contains no tungsten, 
loses its temper and its hardness, and so becomes incapable of cutting if 
it be heated to a temperature well below incipient red heat. As a result, 
the cutting si)eed of ordinary tool steels is limited to that below which 
the heat pi’oduced is sufficient to draw the temper or produce this softtm- 
ing. By adding tungsten to the steel in quantities up to as high as 
20 per cent, (but generally not exceeding some 15 or 16 per cent., and 
oven less), the steel is changed in quality in such a way that it does not 
lose its hardness at a dull red heat. Cutting operations can then b(‘ 
carried on at an increased speed, and the output of all machine tools 
t>uilt sufficiently strong to withstand the increased stresses, can be 
increased to about two and a-half times that possible when ordinary 
carbon steel is used. This x>rGperty of tungsten is, of course, enormously 
valuable in all cases where output is of paramount importance, and in 
carrying out the shell programme its use was almost essential. Tiuigsteii 
steels arc also required in the manufacture of magnets for magneto- 
electric ignition inachines and other purposes. The tungsten is added 
to the steel in the form of tungsten powder and ferro-tiingsten. Before 
the war, although attempts had been made to carry on the industry in 
England, they always failed by reason of German competition, and, in 
fact, before the war, Germany supplied practically the whole world with 
tungsten powder and ferro-tungsten — this notwithstanding the Jfact that 
the richest mines were in British territory. During the war the manu- 
facture was succfeasfully established in this country, and ita importance 
was deemed so great that it was started in many other countries alsOj 
notably America, France, Italy, and Japan, in addition to the form of 
tungsten powder just considered, there is aiiother particularly puref form 
of tungsten powder which is required in quite small quantities cbm: 
pressing into slugs and hamineraig out into solid tungsten objects such 
as electrodes for wireless valves, X-ray tubes, &c. Tfose slugs are^^^a 
drawn down into tungston^^w^^^ usSd in the manufacture of umtaHic 
^lament lamps. The British output of this particular form of very 
pure tungsten is not at present up to requirements, thou^^h it is hoped 
that very shortly we shall be able to meet our own needs and also carry 
dn''auexpdrt:triide.-v.. ■ ■ 
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Research Work into Forest Products 
in other Lands. 

By 1. H. BOAS, M.Sc. 

Forest products enter so largely into important industries that 
isolated investigations into their possibilities have been made in most 
forest countries for a considerable period. This applies particularly to 
such industries as paper making, which consumes enormous quantities of 
timber. It is, however, only within the last decade or so that systematic 
investigation in centralized laboratories has been undertaken into the 
many other timber-using industries, and into jmssibilities of utilizing 
the varied minor products yielded by forests. 

In this work America has led the way, by the establisliinent of forest 
|)roducts laboratories, and also by enabling the staffs at the Forest Schools 
to iindertake research. In some of these schools, for example, the staff 
is sufficient to enable each member to spend two terms in teaching and 
the balance of the year on investigation. This splendid arrangement 
k(H*ps the staffs always up to date, and reacts most favorably on tlu? 
teaching work. It also has resulted in much valuable research being 
carried out. 

For t^xaiTjple, in the Forest School at Seattle, the staff has done 
valuable work in timber preservation, timber seasoning, and in other 
directions. Some of the work is directed to specific problems affecting 
local industries, and some is of a more general character. Professor 
Grondal, of Seattle, has developed a method of seasoning low-grade 
timber in twenty-four hours, without causing any loosening of the 
knots. Such low-grade timber must be treated quickly, for its value 
would not bear the <uist of the usual slower processes. At this Univer- 
sity there is also a complete timber testing laboratory, at which splendid 
work has been done, especially in demonstrating the possibilities of 
Douglas Fir (Oregon Pine). This investigation proved of particular 
value during the war, when stocks of seasoned spruce were unobtainable, 
and Douglas Fir was shown to be fit for purposes for which spruce had 
been formerly considered essential. There is a very beautiful Forestry 
Museum at tlie Seattle University, built of whole logs of this beautiful 
tree. The photographs which accompany this article illustrate the 
artistic effect of this unique building. 

In the United States of America thei*e are several other Forast Schools 
where similar research work i.s done, but the main investigations arc 
centred at the Forest Products Laboratory at Madison, Wisconsin. This 
laboratory is under the control of the Federal Forest Service, but is 
attached to the University of Wisconsin, wliicli provided the site and 
some of the buildings. The Laboratory is quite free from University 
eontrolj but memb^ its staff give courses of lectures to students, and 
sehipr students do research in the Laboratory. For a few 

years the institution staff of about forty, but this grew rapidly as 
ita wqtfc hecame kimwii, an the period of the war 450 workers 

were buMly eiig^d in 1^^^^^ occupying ten large buildings. The 
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war work of tlio Laboratory was of iminenso valuo, not only to the 
various war activities, but to other industries. A practical evidence of 
this value was shown by tho fact that when Congress threatened the 
Laboratory grant in the general rush for post-war economy, all the 
trades which had benefited by its work, bombarded Washington with 
urgent demands that the grant should be adequate. The result was that 
tho post-war grant is sufficient to keep a staff of 250 workers employed. 



One of the principal activities of the Laboratory has been a most 
^wmplete physical survey of the principal commercial timbers of the 
t$tate. Ill this monumental work hundreds of thousands of measure- 
ments have been made, and a staff of thirty women graduates was kept 
busy calculating the results from the measurements of the investigators. 

84 




EESEAKCH WOEK INTO FOREST PRODUCTS, 


There in a direct practical value behind these inquiries. The Laboratory 
is in a ]:) 08 iti()n to advise trades that utilize timbers as to what materials 
are suitable for their particular requirements. Some interesting results 
followH'd on the redrawing of war office specifications for boxes for muni- 
tions of war, by the Laboratory staff. A saving of 25 per cent, in the 
cost and JhS per cent, in si)ace occupied was effe(‘ted. Tlie money value 
of this slight modification alone ran into lumdrtHls of thousands of 
dollars during the war. Other directions in which the Lalwratory has 
obtained valiiabh* r(‘hults an* in timber ]>reservation, timber seasoning, 
provention of decay of timbers in buildings, pnwimtion of timber diseases 
in the forests, the utilizing of timber w’asle, the introduction of new 
sources of timber for })aper making. Jn these and many other matters 
t]»e staff of the Laboratory k(*ep <*lose touch with the industries, and a 
field staff is onipIo\Msl to ad^ ise factories, and to bring in new problems 
of a practical nature for solution. Anything a])j)roaching a complete 
aecount of the w'ork done in this splendid institution under its able 
Dinvtor, Mr. i\ P. Winslow, would occu]>y more space than is available 
for this article. Siifii(*ient has been said to indicate the scope of its 
functions and tlie value of the results obtained. If Australia can estab- 
lish a laboratory which, even distantly, approaches that at Madison, 
then* can be no doubt tliat wdiatever money is spent wdll bt* repaid many- 
fold. 8o far from not bi*ing able to afiV»rd the cost of establishing and 
maintaining Midi w^ork, Australia, with its large forests and its huge 
waste, cannot afford to ij<‘glect the pressing need to survey liie wide 
fi(*ld of research into for(‘st products. 

(^inada followed (be splendid example of the United Stales by estab- 
lishing a similar laboratory at Montreal, in conjunction with the 
Mctiill lJijiv(*rsity. While tliis institution has not recei\ed the same 
generous endowunents as that at Madison, it has been given a fine t‘quifi 
iiu'iit, and liuh done a great deal of wmrk of recognised value. One of 
its mairj fi*atiir(‘s is tin* exeidlent paper laboratory, w’ith its large machine 
for making pafier on a semi-factory scale. Unfortunately, the (lOvern- 
rnent of ('^anada has not paid tin* investigators sufficiently large salaries 
to prevent the industries from tempting them into the industrial world. 
Tin* paper trad(* has always recognised the value of tin* l.,aboratory, and 
has taken advantage of the ])raetical experience obtained there by the 
workers. The consequent* has been that, tempted by generous offers, 
many of the staff of tin* Laboratory have recently resigned, and much of 
the activity of tin* Laboratory has thus been hampered. Vigorous 
atlernptvS are being made to overcome this difficulty. Only one way is 
open, and it is hapt*d that the (Government of Canada will be able to see 
it, and take advantage of tbe opportunity that the Laboratory presents, 
to develop forest industries. A branch of this institution has been 
established in Vancouver at the University. This branch deals, at 
present, only with timber lasting, much as does the Seattle branch of 
tbe Madison Labtjratory. 

In (Ireat Britain then* has been no attempt to carry’ on any'^ kind of 
systematic research into forest products utilization. The forest areas 
are small, and this fact probably accounts for the omission. Ju a 
country with small timber resources there is really all the more need for 
preventing waste and the misuse of that timber, and for inauring all its 
products are used to the greatest advantage. During the war much work 

85 



SCIENCE AND INDDSTEY, 


isrii$ done in ejicattered institutions, particularly on testing timbers for air- 
plane eonstrue^ion, and also in the proper seasoning of such timbers. 
A good deal of research was also done on timber distillation to produce 
acetone for cordite manufacture. Several factories were erected and 
worked to produce this essential material. Following on this experi^ 
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mentation, many IhiglMi finns hav^ seasoning kilns of a xuodern 

and so provided for a f^r more jS^^cient ptiliisatm tte 

The i^eed for a central lateratdry 
seyerai <^v^nment laboratorif^ were engagii^ 
timbers, and each had its own method of testing. The result is that tike 
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data froiu one laboratory are not eomparable with those from the. others, 
and much of the work done thus loses its value. The same conditions 
apply to such timber testing as has been done in Australia, and one of 
the first tasks of a Forest Products Laboratory in this country would be 
to standardize all such work, and thus obtain data that will be of the 
greatest value to our timber export trade. Plenty of evidence is obtain- 
able to show the harm done to the reputation of our timbers, due to a 
lack of such information. 

In Norway, in spite of its large forest areas, notbing has been done 
in the direction of rt^search with the idea of preventing waste, and 
probably that country will be faced with a grave situation in regard to 
its forests before this is done. It is a pity that it usuaily needs such a 
crisis to sufficiently awaken public feeling to a sense of what is proper. 

In France a great .deal of work has been done, but it has be(3n very 
sporadic. The paper school of the University of Grenoble has done a 
great deal for this particular industry. Incidentally, at this school an 
investigation into the poSssiblo utilization of Australian Eucalypts for 
paper making was carried out. Immature trees of E. Globulus were 
used, and it is very interesting to note that the results obtained were 
\*ery favorable, and the experts there believe that the immature 
Eucalypts offer a good material for the establishment of a paper 
industry in Australia. 

Turpentine investigations and some, timber testing work have also 
been carried out successfully. The lack of a central laboratory^ to 
co-07'dinate the work is, however, very marked; such scattered work 
has its value, but it leaves an enormous field untouched, and moreover 
ne(H>ssitatc8 a good deal of unnecessary overlap. 

The Government of India long ago recognised the value of forest 
res(5arch, and established at Debra Dun ii splendid Forest Research 
Institute. Tb(‘ range of the work carried out here is greater than that 
in any other institution of its kind, and includes sylviculture and such 
braTich(\s of forestry'. Attacdied to the Instilute are two forestry schools 
for training forest rangers and provincial forest officers. So "valuable 
have been the results that the Institute is now to be removed from the 
school, and is to devote its whole time to research. The buildings and 
(‘(|uiprnent are to be enlarged and a larger staff engaged. A sum of 
1*500,000 is being spent on this devcdopmetit, and several officers of the 
Institute have been mit abroad to gain experience of other places, to 
purchase equipment, and to obtain a staff for th^ new branches to be 
<leveloped. The Institute has kept in touch with industries by means of 
liaison officers, and there is in consequence the closest co-operation. A 
splendid development lias been the establishment of a Forest Utilization 
(Hrcle at Bareilly under a special conservator. This Circle takes the 
resultB of the laboratory investigations and converts them to factory 
scale experiments. ‘When these are successfully worked out the results 
are available for any Industry. The turpentine factories have been a 
huge financial succe.ss, and to demonstrate the possibilities on a large 
fccale the Government is now' erecting a spacious factoryr, costing 
£120,000. Another resuk the establishment of "a bobbin 

^akmg industry to supply the Calcutta mills. Much research by the 
institute preceded the development of this industry, w^hich is now assured 
of sttocess. 

■ ■ .'•../fi?. ' " " ^ ■■■ .. 
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Timber preservation lias occupied a large amount of time at Debra 
Dun, and, among other interesting results, the efficacy of the Powellising 
process for preserving railway sleepers has been tlioroughly demon- 
strated — for country where the rainfall is not very heavy. This is com- 
forting when one considers the large number of Powellised Karri 



WINDING STAIRWAY, STATE MUSEUM, SEATllE* 

sleepers in the Trans-Ooiitinental railways. Another activity of the 
laboratory is the employmeivt of a special tanning chemist in making 
a complete survey of the tanning resourceij of India. Immense benefit 
has followed the work of this officer. 
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Perhaps the most striking practical result of the laboratory investi- 
gations is the erection of four large paper mills to manufacture paper 
from bamboos. The preliminary ex|>eriments oecui)if‘(l several years, 
and much work had to be done in removing prejudices. This great 
success is due to the work of Mr. Ridtt, the paper expert of the 
laboratory. 

The field of rese^arcli into forest })roducts lias by no means been 
exhaust(‘d, and if Australia means to utilizf^ to the best advantage, sindi 
forests as remain to her, and to establish the larg(» number of secondary 
industries dejamdi ng upon the forests for raw materials, such resea ndi 
must he begun at once. Results cannot he obtained in weeks or months. 
In some eases years are ne(‘(led. Already the waste of wealth tli rough 
inidlicient un^tliods, or throiigb lack of knowledge of possibilities, lia- 
been immense. The establishment of a properly e(pii]»p('d and staffed 
Forest l*rodn(*ts Laboratory can do mnch to prevent this wa.ste. No 
otlu^r mctiiod ean ])rove as sat i.sfactory as the eo~ordination of all such 
r(>search under one institution, and it is to he hoi>ed that the estahli.^h 
ment of this will lx* gone on with as soon as possible. 


'*The philosopher should he ti man willing: to listen to every sug-* 
gestion, but determined to fudge for himself. He should not be biased by 
appearances ; have no favourite hypothesis ; be of no school ; and in 
doctrine have no master. He should not he a respecter of persons, hut 
of things. Truth should be his primary object. If to these qualities be 
added industiy, he may indeed hope to walk with the veil of the temple 
of Nature.’* 


FARADAY. 
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Suggestions for the Improvement of 
Native and Dairying Pastures. 

By E. BREAKWELL, B.A.. B.Sc. 

At the present time ftillj two-thirds of Australia’s wealth is obtained 
from the agricultural, jmstorai, dairying, and allied industries. It 
seems practically assurcnl that for many years, at least, this continent, hy 
virtue of its excellent eliinatic and soil eonditions, and large areas of 
tillable land hitherto undeveloped, must he essentially, the raj)id develop 
merit of seeondary industries nolwithstanding, a primary producing 
nation. The Prime Minister’s slogan Produce more ” iiiiist ihcrefore 
be made to apply to the primary, as w^elJ as to the manufacturing 
industries. 

At the |)resent time neither the pastoral nor the dairying industry 
is producing to its full capacity. It i.‘i the object of this article to show 
how productioir is being restricted, and to offer suggestions hy wliich an 
imvrease can he obtained. 

Australia has had a most valuable asset in her native grasses. "J'liese 
may he broadly divided into two classes, viz., those on the coast and 
those on the inner side of the mountainous escarpment facing the coast. 
The coastal native grasses have provided in the past, and still arc pro- 
viding in some localities, a large amount of the rich dairying paslures. 
Some examples are — Couch or Permuda grass (Cynodon daetylon)^ 
Water Couch {Pmpalum distichum)j the Love grasses ('Hrayrosiis 
species), and the Dantlionia grasses (Wallaby or White Top species) 
111 the early day.s, when the jiopulation was small and the dairying 
allotments large, these native grasses sufficed for the well-being of the 
dairying herd, maintaining a beast, say, to 3 acres. But under closer 
settlement and more intense cultivation, grasses which would have a 
greater carrying capacity, as much as one beast per acre on alluvial 
soil were eagerly .sought after. In this manner there were introduced 
from Europe grasses like Cocksfoot, Timothy, and Eye, which are 
so common at the present time in Tasmania, Victoria, and, to a less 
extent, in New South Wales. These, however, wwe not considered in 
New South Wales all that was desirable, and a distinct fillip was given 
to the dairying industry by the advent of such quick-growing grasses 
as Pmpalum dilatatum and Bhodes grass, and at the present tiine there 
are, perhaps, larger arc^gs of these grasses than of any others in dairying 
districts. 

Other grasses like Siidah" grass, Elephant grass, and Bhalaris hulbosa 
have now proved themselves to W of .incalctjilable benefit 
conditions, and there appears no special reason why still better grasses 
than Paspalnm, Ehodes, and others mentioned should not be disoovered 
in the future by eareful trial and investigation. 

■■ ■' ■ " '■■90 ■ ^ 
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Progressive dairymen are eontiinially on the seareli for new grassee 
and fodder plants whicli show an iuiproveuieiit on the old ones. Other 
dairymen, however, are coTitont to rely on more conservative} methods, 
and lose heavily when conditions arc adverse. Some of the main factors 
which lead to a reduced dairy output are as follows: — 

(J) Disinclination to lay down pastures with grasses which have 
undoubtedly proved to be superior to the older ones in 
similar localities. 

(2) Ncgleet to grow winter feed. 

(Jl) The absenc(‘ of one or more* paddocks of good drought 
resistant grasses, whieh are a distim*t acquisition in dry 
periods. 

(4) Negle<*J to conserve fodder. 

(5) lnjudi(*ions management of pastures, })artieiilarly as regards 

rotation. 

The various State Agricultural Departments hav(‘ definitely proved 
that abundant winter feed can he provided for dairy sto(*k by growing 
cer(*al.s, and that ei^rtain varieties will produce inindi better r(\suits than 
otliers. It has also been sliown that a combination with winter legumes 
like viqelies or jieas provides a much better balanced ration than the 
cer(‘al alone. Tin* value of eortain winter grasses like Tall Oat (A vena 
elaflor), (Jiatit Fescue (Festuva (irundinacea), and Phalaris bulboaa 
has also been proved. It is to be regretted, howevt^r, that the growing 
of sri(*h winter feed is not taken up by dairy farmers as much as it should 
be, ami, a> a con sequence, the milk production is comsiderahly lessened. 

Dronghls occur throughout Australia at fairly regular ]a\riodic 
intc'i’vals, and during sneli periods hundreds of dairy stock perish, and* 
tin* dairy output diminislies owing to lack of feed. A gr(‘at deal couk 
he done l)y dairymen in providing fecal by growijig crops of Sudan grass 
and Elephant grass, and also, to a less extent, by planting Sorghum. 

Planters’ Friend and Amber (lane Sorghum will endure a, eon- 
.sid(^ral)le amount of dry w'catlier if cultivation is earrl<*d on between 
tlie rows of tlie growing croj). Sudan aiid Elephant grass, however, wdll 
stand even more dry weather than the Sorghnins, and splendid cuts, on 
a rainfall of 4 inches, extending over six months, have been recorded. 
Even should the season prove normal and an excess of fec‘d ])rodnc(*d, 
this scirplus could be well conserved either as hay or ensilage. Tin* 
innnber of sihxs established in Australia is ridiculously small, in spite 
of the knowledge that such silos are of material benefit to those wlio use 
tlican. 

Pastures appear to be well managed in ev(u\y country exciq)! Aus- 
tralia, It is true that the climatic conditions here differ considerably 
from those in Europe and America, and that the pastures requirci 
characteristic treatmeul; but this characteristic treatment appears, in 
moat cases, to allow the pastures to remain down indefinitely, to stock 
up to the hilt iii good or bad seasons, at all times of the year, and to 
ignore such a principle as rotation. If pastures "were rotated witli 
lucerne or summer crops, like maize, every few years the increased 
amount of feed produced would surprise many a dairyman, and if more 
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attention were paid by having smaller paddocks, thus allowing the 
grasses to rest and seed at intervals, the pastures would carry a much 
bigger sole of grass than they are doing at present. 

The pastoral and mixed farming industries of the interior are in an 
even worse condition of neglect than the dairying industry. The 
pastoralist and mixed farmer have, in addition, been the victims of 
circumstances unknown to the coastal dairyman. In the first place, the 
native grasses of the interior have been choked out in many places by 
introduced herbage such as Barley grass. Burr, Trefoils, and Brome 
grasses. With ordinary winter and spring season, similar to the spring 
and summer of tlie European countries from which these plants have 
been introduced, this lierhage produces a large amount of succulent feed, 
and th(^ mixed farmer and pastoralist are often under the delusion that 
such fe^'d cannot be iinjiroved upon. But this herbage has two serious 
disadvantages — 

(a) It is short lived, dying down in early summer, and in 
summer and autumn, th(‘ref\)re, the native grasses are 
badly n(‘eded. Owing to the aggressive character ol the 
herbage, however, it has crowded out in most wheat-grow^ 
ing districts the original native grasses, and the sheep 
have, during the most critical period of the year, to 
subsist on burrs or any odd rubbish they can find. 

(If) Under drought conditions, or even in fairly dry periods, the 
ljerbag<* entirely fails, and tlie farmer has then to resort 
to agistment or hand feeding. 

Most striking examples of the inferiority nf herbage country to 
native grass country have been evidenced during the past drought, and. 
as far as New South Wales is coiici'rned, the writ(T is practically certain 
that losses in sheep on the slopes and tablelands have occurred where 
herbag(5 pasture has been the rule, and not whore native pastures hav(' 
f‘xisted. Dauthonia pastures in any part of New South Wales, where 
the water in the wells was ample, were carrying practically fat sheep u]> 
to December. Even in good years no evidence has yet been brought 
forward to show that good herbage country will carry more sheep all 
the year round than a native pasture containing Dauthonia, Chloris. 
&c., will do. 

The suppression of all herbage country is, of course, impracticable, 
nor would it be at all wise. Herbage grows very strongly in wdieat- 
growing districts, and it is impossible to prevent the introduction alto- 
gether. What is strongly advocated, however, is the .presence of one or 
more paddocks of native pastures, Danthonia and Chloris for prefer- 
ence, to provide feed during the critical period of the year, when the 
herbage and stubble are exhausted. It is an unwise policy for a uiiixed 
farmer, when running sheep in combination with wheat, to plough up 
all his native pasture land in order to grow wheat. 

Again, most mixed farmers and pastoralists have not concerned them- 
aelves with the quality of the grasses on their estates, nor have they 
attempted in any way to maintain or improve good grasses which would 
thrive under the existing eonditions. It is a remarkable fact that 
wheat farmer displays a keen interest in and knowledge of 
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the wheat croj), and is ready in most cases to adopt improved practices, 
a striking lack of knowledge is shown as regards the pastures. To many 
anything green is “grass,” whether it be a quickly-spreading weed or 
one of the best of fodder plants. The lack of distinction neverthehiss 
must result in the rapid progress of the more aggressive plant, which, in 
many cases, is the poore*st of fodders. Thus the rapid spread of useless 
short-lived Broine grasses, Stink grass ( Eragrostis niajor), and many 
oth(U*s. (Joinpare such a system with the treatment given by an intelli- 
gent and skilful pastoraliat to his pastures. He carefully observes Ac 
essential characteristics of his grasses-— their palatability, drought resist- 
ance, fattening qualities, &c. — and the good grasses he endeavours to 
increase in area by encouraging their seeding habits, and by distribut- 
ing tiie seed over areas less fortunate in the possession of good 
varieties. 

In the third place, insufficient attention is given to the matter of 
suinmer and autumn feed. VTiere herbage country is existent and 
native jiastiires ahstmt, such summer and antumn feed become an 
absolute necessity. Excellent results have been j)r6dnced in this con- 
nexion hy Sudan grass, Rhodes grass, and Grain Sorghums. Thes(> 
will grow in the interior of most parts of Australia on an average 
rainfall as low as 15 inches. Sudan and Rhodes grass make exeolicnt 
hay, or can be pastured, while the Grain Sorghums ean he utilized for 
grain (the nutritive value of which is almost equal to maize), or for 
silage. 

(!'ons(?rvation of fodder also deserves much more attention than it 
at present receiv(‘s. Australians are temperamentally specnlatorKS, and 
although th(‘y sincerely regret, during a drought, that they did not 
conserve fodder when times were good, all is soon forgotten when con- 
ditions are again normal. Tlie amount of native grass and herbage 
that goes to waste during good seasons would feed tiiousands of stock 
for a considerable period. Such fodder cati economieally Ixj conserved 
in the form of hay or ]ul silage, as fre^ptmtly explained by the various 
»State Agri cultural Depa rtments. 

In suinmijig uy) the man mu- in which the native pastures of the 
interior can Ix^ improved and their carrying capacity increased, tlie 
following suggestions should be acted upon by tlie. various State 
Oovernmeuts, in addition to what has been already discussed : — 

1. Farmers sliould receive full field instruction in the valin*. of 
the best native grassc*s for various divisions. A great deal ha.*^ 
already been written concerning our native grasses by varions 
botanists, but to the pastoralist sucdi information is valnehvss unless 
he ean readily identify his grasses and is aware of their charac- 
teristics. A complete course of field loetures by various experts 
'throughout different parts of the States would be of inestimabh' 
lyeneiit. Oo-operation with variouvs jiastoralist and farmers’ 
associations would be necessary to carry this out thorouglily. 

2. Tons of native grass seed should be on hand for distribution 
to farmers, at a very low cost. Owing to the fact that the areas 
are large and the germination of the scM?.d low\, pastoralists require 
an enormous amount of se^?d for scattering over their paddocks. 
It is remarkable that the seed of only two or three native grasses 
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is obtainable from seed merchants, and that at a prohibitive price 
(up to 8s. per lb). The seed of one of our best native grasses 
(Danthoiua) is obtained from New Zealand, and harvested from 
varieties far inferior to our own. This native grass seed is avail- 
:ible in any quantity during good seasons and only requires the 
facilities for harvesting it. A great deal could he gathered with 
the ordinary wheat harvester; some varieties would require bind- 
ing, and to bo flailed or stripjied in some manner, while other 
varieties would then require hand stripping in the field. A 
mixture of a few good native grasses would serve the purpose as 
wcdl as a single variety. There an*, many pastoralists who would, 
for a reasonable remuneration, lend their paddocks out for this 
purpose if the labour and machinery were provided. To bo done 
quickly and effectively the areas at the various State experiment 
farms are not available, and all that can be done at these institU' 
tions is to prove tlie value of certain varieties, and harvest the s(‘od 
in limited quantities. 

In conclusion, it might be stated that Australia requires a mucdi 
greater population in order to carry out thorough and intense cultiva* 
tion. It is safe to say that over 50 per cent, of the dairying and other 
farming areas would support twice the population, and produce twice 
as much as at present under a system of intense culture. When the 
areas are large, weeds hold sway, pastures become neglected, crop rota- 
tion is ignored, and the farm presents an uncared-for appearance. Jn 
many cases the fanner has not the labour to remedy this state of things^ 
and lie simply endeavours to do the? host he can to keep tlie farm going. 
If population and labour were available intense cultivation could 
become more practicable, weeds would disappear under constant 
ploughing and working the soil, pastures would he treated so as tc 
produce to thoir full capacity, crop rotation would be practised, and 
principles of good farming brought into operation. 
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Power Alcohol: Its Position and Prospects. 

By T. BAKER.* 

As nearly two years have jiassed siiiee the Powder Alcohol (Jommitt(‘e 
of tli(‘ Advisory (Jouneil of Science and Industry published its proposals 
for the prodiK'tion and utilization of power-alcohol in Australia it will 
be interesting to consider how the matter stands at tJie present time. 

At the time that the committee published its proposals the main- 
tenance of the supply of liquid fuel in Australia was causing con- 
siderable anxiety, as not only was the limitation of shipping, due to the 
war, interfering with the n'gular course of trade, but tliere was grave 
danger of the su])ply being altogether cut off, and our defence measure 
thus, to a eonsiderahh^ extent, paralyzed. Altliough that critical stage 
has passed, the desirability of Australia being able to provide for its 
own liquid fuel r(‘quireinonts remains as great as ever, for the use of 
liquid find in motor transport and in aeroplane work is already so great, 
and is extending so rapidly, that the provision of an adequate supply at 
a reasonable pric(‘ is a matter of the greatest national importance, and 
almost a necessity to <*ivilized existence. 

The imports for the last financial year of petrol, benzine, and kindred 
products (hut excluding kerosene) amounted to more than ‘^0,000, ()()() 
gallons, of whicli the invoice price at port of shipment averaged about 
is. OJd. y>er gallon. Its total entry value (invoice, plus 10 per cent.) 
was £1,791,408; hut this does not by any means represent the total co.sl 
to Australia, as freight amounted to far more than the added 10 per 
cent. A great proportion of the supply came from the United States of 
America, and, in order to pay for £1 Avortli of goods there,, we 
have had, during the past year, to part with about 25s. worth of British 
currency. Altogether we inay reckon that last year we had to remit 
some £2,.‘100,00() to pay for our motor spirit. If alcohol made here could 
re})Iace it, we would have lliat immense sum for apyilication to other 
piiri>oses. 

The actual use of alcohol has been d(;monstrated to he quite prac- 
ticable, even in the ordinary motor car engine, although not economical, 
and a large scale trial of it has been made in softie of the London motor 
buses — of this trial the final reports are not yet to hand. 

It has been jiroved that the inoviiig parts of the engines are not at all 
injured by the fuel, but there is some tendency to corroBioti in the 
silencer. Formerly, when using alcohol alone, there was considerable 
difficulty ill starting the engine when cold, but means have been found of 
Overcoming that difficulty. One method was worked out in the Sun- 
shine Harvester Works, and in the course of some experiments carried 
on under the direction of the Power- Alcohol Committee at tlie Engineer- 
ing School of the Melbourne University, it was found that if each of the 
cylirtders of the engine is primed with about 5 cc. (a teasyioonful) of 
alcohol, the throttle closed, and the engine cranked, ignition takes 
place. The liquid in the cylinders serves as a reserve, and to 

c . f of Kodak Ltd., and Kembor of the Spei^ial Committee appointed by the 

lOsUtute to the prodncfcloa and use of power-aloohol in Australia. 
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turn the engine several times. As the throttle is opened, a supply of 
alcjohol is taken up from the carburetter, and the engine continues to 
run. The raison d'Mre appears to be that when the engine is turned 
with the throttle closed, a partial vacuum is formed which induces rapid 
evaporation of the alcohol, and in a few turns the formation of a mixture 
sufficiently rich to ignite. It remains to be seen whether this method of 
starting will be practicable with heavy engines, but it has succeeded with 
most of the numerous makes which have been experimented with. 

Another method of overcoming the starting difficulty is to convert a 
portion of the alcohol into ethylic ether. An alcohol-ether mixture con- 
taining about 30 per cent, of ether gives easier starting in cold weather 
than the ordinary grades of petrol, and has the advantage of giving a 
more concentrated fuel than alcohol, which contains only 10789 B.T.lTs 
per pound, compared with ])etrol and ether, which contain 19162 and 
151:76 units res[)cctively. 

The calorific value of the respective fuel shown hy these figures does 
not necessarily indicate that nearly two units of alcohol are required to 
do the same work as one unit of |)etrol, for alcohol will give greater 
engine efficiency; indexed, it has been claimed by experimenters that 
alcohol can he made to do about the same amount of work, weight for 
weight, as petrol. The experiments made at the Melbourne ITnivorsily 
for the committee have not altogether substantiated this claini^ The 
increased efliciency of alcohol over petrol would also probably be obtained 
with the alcohol-ether mixture. The cost of converting the required 
proporlion of the alcohol into ether is not very serious. I investigated 
the matter both in England and the United States of America, and 
reported to tln^ Prime Minister in F6^brnary, 1918, that where ether is 
made in large quantities, as was the case in England for th(* manufacture 
of explosives during the war, the cost of manufacture was slightly over 
£2 per ton, depreciation of plant and all overhead charges included. 

A company was formed for carrying on commercially the manufac- 
ture of al(?ohol-ether motor fuel in South Africa, but I liave not yet 
learned what results are being obtained either in the manufacture or use 
thereof, hut definite information should now be available. 

The foregoing will show that there are no technical difficulties in the 
way of using alcohol, but, unfortunately, when it comes to the com- 
mercial aspect the outlook is not encouraging. 

In the report to the Prime Minister, previously referred to, I miade 
use of the following words: — ‘'While alcohol is produced synthetically 
from acetyleru^— and some from refuse liquors arising from the mami- 
faeture of sulphite wood pulp, and still more from saw-mill waste — it i.^ 
safe to say that, at least 99 per cent, of the world^s alcohol supply still 
comes from various farm, plantation, and fruit crops. Upon the price, 
therefore, at which the farmer can give ns those crops, it at present 
depends whether it will be practicable to use alcohol instead of petrol 
as an engine fnel.’^ The position is still the same, although in Norway 
and some other countries in which sulphite wood pulp is largely pro- 
duced, the manufacture of alcohol from the refuse liquors has assumed 
large proportions. Some progress has also been made in its synthetic 
production, the new source being ethylene, extracted from coal gas. The 
*i|>rocegs is considered very promising, though details as to cost are not 
yet available. . 

/; . ... 9 ^ :v 
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The value of any field crop for the production of alcohol is dependent 
upon the proportioti of starch and sugar whic^li it coidaiiis. Starch and 
sugar are indispensable oleinents of the food of man, both directly and 
indirectly, in the sluipe of animal foodstuffs. It has been rather aptly 
stated that alcohol is a parasite on the food sup])ly, and if that is the 
case wlum the comparatively limited quantity required for potation is 
under coiisideration, the effect might well he very sctIous if for any 
reason alcohol had to be relied upon to re|)]ace any considerable propor- 
tion of the world’s supply of j)etro]. That aspect may, liowev(*r, be 
neglected in favour of the more practical consideration of cost. 

Grain crops are the principal raw material for the production of 
alcohol at the present time. In the United States of America no less 
than seven-ninths of the alcohol produced is made from maize, and most 
of the remainder from niolass(\s. In Germany, potatoes are principally 
used; in France, beetroots. The qiianlity of alcohol that any material 
will produce may be very easily calculated if the starchy or saccharine 
<*ontcnts are known. While theoretically 160 imperial gallons of 95 per 
(‘(uit. alcohol (the strongest that can be obtained by distillation, and the 
strength most suitable for engine use) should be obtained from a ton of 
starch, and 159 gallons from a ton of sugar, tlie actual yield is only from 
85 to 90 pen’ cent, of that quaiitity. The number of imperial gallons 
that aTjy material will actually yield per ton may be ascertained approxi- 
mately by innlti}>Jying' the percentage of starch and sugar contained in it 
by 1.48. Most grains contain about 65 per cent, of starch, and will yield 
at the rate of about 98 gallons per ton, or 2.5 gallons per bushel. 

Potatoes, according to tluur starch contentvS, will yield from 22 to 29 
gallons per ton. I'liese figures give a basis for calculating tlie cost of 
alcohol, as far as the principal rtnv inat(*rials are concerned. 

It is very (*ertain that if any gr(‘at quantity of alcohol is to be pro- 
duced here, the only material which will he available without special 
ciiltivalion is wh(‘at, for th(‘ rea.son that it is very widely grown, and 
may be preserved indefinitely in good condition w'ithout greater care 
than dryness and prot(H*tion from rats, mice, and insect pests, w^hilo all 
root crops are available for a short portion of the year only, and, after 
maturity, rapidly deteriorate, even when carefully storm'd. The same 
applies to fruits. Moreover, the cultivation of root and fruit crops 
involve greater cost for the quantity of standi and sugars produced. 

In all probability the |»rico which has been current for some time 
past for wheat may be looked upon as th(^ low'est that is likely to rule 
here for a very (*ousiderable time to corde, viz., 5s. 6d. per bushel. That 
price is much lower than the world’.s parity has hfa‘n. Producers are 
iiaturally not very well content to have to sell their produce, (*ven for 
food purposes, at a lowm* price locally tlian they could obtain from 
others, and they probably w^ould most strenuously o[)pose being com- 
pelled to subsidise in a similar way users of liquid fuel. 

Take, however, the price of wheat at 5s. 6d. per bushel. W^heat con- 
tains about 65 per cent, of starch, and will yield about 98 imperial 
gallons of alcohol per ton. This gives 2.2 shillings as the cost of one 
galloii of alcohol for wheat alone. Making will cost at least 4d., even 
for production on a large scale. Denaturing will cost 8d., at the least, 
making the total cost, without anything for deterioration of plant or 
other overhoad chai’geH, or profit, 2.78 shillings per gallon. 
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Petrol is now sold in bulk at 2s. lid. per gallon, so it would not be 
practicable to produce alcohol from wheat at 58. 6d. per bushel to sell 
even at the sanie price as pt'trol; and, on account of its inferior thermal 
value, alcohol is w^orth considcvrably less than petrol for us(‘ in the regular 
engines, or any (mgine in sight. 

In th(> abov(^ figures no (*redit has been taken for the value of the 
different by-i>roducts of alcohol production from grain, if provision 
were made for the recovery of their full value, the cost of alcohol might 
1><> eonsiderahly reduced. In a great distillery in America which I 
visited, 1(5,500 bnsln'ls of maize are used daily for distillation. The first 
process is to (‘xtract the germ, from which an (dible oil, worth almost as 
much as olive oil, is pressed, the yield being about 2 per cent, of the 
weight of the niaizt*. The maize is then (vnished, mashed and fer- 
mented, and distilled, and the spent wuish treated in filter presses to 
extract the solid poi'liorj. 1'he liquid from the filter pnss is treated in 
special type (‘va])orators, and so reduced to a treacly fluid. This is 
mixed w’ith the solid residue from the filter presses, and further drit^d. 
Tile resulting prodiu't somewliat nvsembles ernshed oats in appcairanee, 
and is used as a cattle food, selling at a somewhat lugher price ])er ton 
than the maiz(‘ froin wliicli it is deriv(‘d. Tlie residual oilcak(‘ from tlie 
ex])r(‘Hsif)n of the oil is also worth more per toji than the maize. In 
this (establishment, in an immense sh(‘d, 10,000 cattle vv(vr(‘ being fat- 
teneni, the main food b(*ing the liquid n'sidue from tin* stills, with sonue 
hay. Thee fusel oil also is a source of (:a)nsideral)l(e rt^venne. 

From j)otatoes there? is little prospect of alcohol Ixung economically 
])roduced here, as the average market price, ov(‘r a seri(‘8 of normal 
years, will show. This price was, for the five years ending 1915, 85s. 
per ton, at which price the cost of alcohol, for potatoes alone, would be 
J5s. per gallon. Of course, the selling prices on the farms is much lower, 
but not sufficiently so to make potatoes a practicable raw material for the 
manufacture. It is well known that in Germany, the great alcoliol- 
producing country of the world, potato(?s are practically the only raw 
material ‘used, but they were sold there at about 2()s. to 27s. per ton 
before the war, the grovvers receiving a considerable subsidy from tin? 
Government, this subsidy heving provided from th(? duty (collected on 
al(?ohol. When our farmers are prepared to let us hav(‘ potatoes at that 
price, the diea]) alcohol problem will be pretty well solved, as the raw 
uiat(U‘ial cost would then he Sd. to lOd. per gallon. Besides this low 
cost, the refuse from the stills is used for the stall feeding of cattle, 
which, in Germany, are stalled in winter, and tin? distillation of the 
tubers is carried on during that season. 

The special attention of our agriculturists is directed to the fact that 
in Germany and England statistics show that the average yield of 
potatoes is in excess of 200 bushels per acre, and the starch contents 
22 per cent. Our statistics give the yield at 108 bushels, and the starch 
is said to he only 10 per cent. Attention might also be given to the 
potato planting and digging machines iti use in the Utiited States of 
America. I was infomed hy the Department of Agriculture in Wash- 
ington that one of those digging machines will dig a load of potatoes in 
twenty minutes, and harvest 4 to 6 acres a day, the picking up being 
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80 pf*rfo(*tly done that fewer potatoes are loft than when the digging 
is done by band. Not being an agricnlturist, I nuaition those matters 
with some ditfideneo. 

Th(i position as regards molasses, a by-prodn(‘t of sugar nuinufacturB, 
appears not to }iav(* gi‘(‘atly changed sincx^ the ])nb]ieation of the report 
of the P()wer-Alc(dio] (V)nimittee in 191S; that is, that fhe greater part 
of tlie molasses produced in Australia is still being allowed to run to 
waste. In (hiba, in 1917, it was worth 7 2 d. f)er gallon for shipment to 
the United 8tatc*s, when* ii is used for tlic rnamifacture of alcohol. As 
it costs lies, per ton to 1raiis]»ort to its destination, its value in the 
United States of America vvas about £7 per ton, and the price is steadily 
rising, as its value foi* (*attle food is being more widely appreciated. 
At its j>i*esent price there, it is no (‘heaper for the manufacture of 
alcohol than is maize. In tin* committee’s re))oii its value is stated as 
being about 2r>s. to ‘lOs. j)er ton. It seems remarkable that so largo a 
quantity of a valiiahlci ])roduce should continue to be allowed to run to 
wasi<‘, especially as there is in the Commonwealth such a famine in 
rnethylatod spirit tliat many industries an* severely ha]Klica}>p(?d, 

In the committe(*’.s rej>ort many vegetable products are mentioned as 
[)robably suited for cheaj) raw materials for the production of alcohol, 
llnfortunately, th(*se aw still only suggestions, as little or nothing has 
been done in the way of making practical tests. I think it doubtful 
vvliether any of tlu* crojis mentioned will be used, to any great extent, for 
tlu* mannfactur(‘ of alcohol, for the sim})le reason that they woud have a 
iiigher value* for food j)urpoaes, and ’would, therefore, be*, used as food, or 
for other pur|K)ses for which starches and sae'efharine materials are 
more valuable tluiTi raw materials for the production of alcohol. 

There remains yet aixMlier source of alcohol to which some con- 
side'ration juay be given, and that is saw-mill waste; its production from 
that base lias attra(*t(*d much attention, and the process in use has been 
known for many years, yet there were in 1917 only two establishments 
in the United States in Av])ich it is used, and in tliose two establishments 
an immense, amount of moimy lias been sunk. 

The figure's given as la'ing the cost of production are remarkably 
low, yet 1 l)€>lieve that they are perfectly correct. lh)Ssibly the prohibi- 
tion campaign may liave had sojnething to do with the non-expansive 
condition of the industry, as the very great tet^hnical difficulticvS incident 
to the process had only just been ov(U’come Avhen J had the opportunity 
of visiting one of the distilleries using mill waste in 1917. The process can 
only be worked under special conditions, one of which is that the waste 
nniKSt be available at a very low co.st, and in very large quantities. Soft- 
wood only is considered suitable, as tlie yield from hardwood is said to 
be too low to pay. Sawdust proved to be unsuitable, as there was diffi- 
culty ill extracting the saccharine matter after it had been formed by 
treatment with acid. Hogged wood, or chips from planing machines, is 
used. These are subjected to a mechanical crushing process, by which 
the grain is opened up, then put into rotary converters, which are strong 
iron cells lined with acid-proof bricks, jointed by a special cement. 
Each converter takes about s<?ven cords of wood. The wood contains 
nearly 50 per cent of moisture, so the charg<v is equal to about 4 tons of 
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dry wood. When the converters are fille^d, they are closed, and diluted 
sulphuric acid added. They are aubjected to steam pressure of 140 lbs. 
The conversion takes place very rapidly, the filling and emptying and 
treatment of each converter charge taking only forty-five minutes. The 
condensed steam and acid liquor is drawn off and taken to neutralizing 
vats, while the treated wood is conveyed to diffusers, of which there are 
several, and subjected to treatment by water, by which most of the sugar 
is extracted. Liquor is neutralized with lime, and then mixed with a 
special culture of yeast, and fermented in the usual way. I learnt that 
there is a considerable quantity of sugar carried away in chips, which 
are subjected to a rinsing wash, after they come from the converter, to 
free them, as far as possible, from the acid liquid, then passed through 
a continuous press, which extracts most of the moisture from them, and 
then dumped in heaps. After being exposed to the atmosphere for a 
short time, they are dry enough to burn under the boilers in the usual 
way. 

In this particular mill the wood waste is charged at a very low price. 
I think it improbable that wood could be si)ecially cut and treated in 
this way for alcohol to compete with alcohol from other sources. 

Next in imj)ortance to the cheap production of alcohol eom(*s the 
question of its denaturation, or rendering it unfit for human consump- 
tion. The denaturant must be cheap, or it will add too much to the cost; 
nauseous, so that it will deter even the hard drinker from relishing it; 
and of such a nature that it cannot be separated by simple distillation, or 
any other operation wliicJi (^uu be carried out without special skill and 
knowledge. The denaturant now most relied upon is methyl alcohol, 
or wood spirit, obtained by the destructive distillation of wood. Other 
substances are added. The wood spirit is in every way suitable, but it 
has the serious drawback of being scarce aud dear, and is badly wanted 
for the production of other chemicals. Substitutes have been proposed, 
but they appear to be inacceptable to those who are responsible for the 
protection of the revenue, so large a proportion of which is derived from 
potable alcohol. There is reason for caution in this matter, as the duty 
payable on potable alcohol is nearly 70s. per gallon, and power-alcohol 
would have to he sold at about 2s. 6d. per gallon. 

It is certain that there would be great danger of the revenue suffering 
if power-alcohol could be readily obtained, unless it were denatured in 
such a way that it would be practically impossible to produce a palatable 
beverage from it. Asa preparatory step for the era of alcohol fuel, the 
Government should offer a handsome reward for the discovery of a suit- 
able cheap denaturant. 

From the foregoing it will be seen that there is little prospect of 
alcohol being produwd at a price which will compete with petrol, even 
at the present high price of the latter, unless the Government is pre- 
pared, as a matter of public policy, to offer a bonus for its produetion. 
Any such bonus Avoiild have to continue indefinitely, uiiless a fall in 
value of cereals, Tina ceompanied by a corresponding decrease in the 
value of petrol, should take place. . 
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The Glass Industry. 

By EWEN MACKINNON, B.A., B.Sc. 

Glass making has been included in the list of k(?y industries by the 
British Governinent. In his speech on August IS, IblO, when moving 
the'adjournrnenl of I he House of Commons, the Prime Minister referred 
to the necessity for shielding ^Sxiistable key industries.’^ What is 
meant by a key industry and w^hat is the cause of instability in the 
glass trade? To answer the first part of the question there are four 
tests that have been applied as follows: — 

(1) Was the industry found to be essential for war purposes or 
for the maintenaiic(i of the country during the war? 

(2) Was it discovered, during tlie war, that the industry in 
question had been so neglected that there were not sufficient goods. 
prodnc<Mi to supply the essential war requirements? 

(8) Was it found necessary for the Government to take special 
steps to assist and foster that industry during the war? 

(4) If the special (Government support were vvitlidraw'n, could 
the industry maintain itself at the level of produclioii which the 
war needs have shown to 1 k^ essential to the national life? 

To be termed a key industry’' would require answers in the affirmative 
to (|ue8tioiis one, two, and three, and the answer to four Avould partly 
indicate the amount of instability, as a stabilized trade would quickly 
return to normal pre-war (umditions, and only a key industry would be 
likely to need the continuance of the (Government support. The k<^y 
industry in the present question includes the following sections in par- 
ticular of the glass industry: Optical glasses (including lenses), prisms, 
and like optical devices, scientific and optical instruments, scientific 
glassware, illuminating glasswuire, laboratory ware, and potassium com- 
pounds, To assist in stabilizing the industry^ the Board of Trade will 
prohibit the importation of foreign goods (except on licence. 

The glass industry in itself is not of very great magnitude, and it 
comes as a revelation to most people to know that it is, in some of its 
aspects, of such vital importance. (There are now about 400 firms 
engaged in glassware manufacture ii» Great Britaiii, and the employees 
number about 50,000.) Another industry of a key character, and now 
more generally known, is the dye industry, which controls indirectly 
much of the work and wages in the textile industries. Early in the war 
we knew of the urgent need for optical glasses for officers of the Aus- 
tralian Imperial Force, hut probably fe>v people in Australia knew of 
such things as the following: — (1) The urgent n^.quests from the steel 
works at Sheffield, Leeds, Manchester, and other places for siiitablo sup- 
plies of chomical glassware to carry on their important work for war 
purposes. (2) The supply of miners’ lamp glasses, to enable the miners 
to keep up the supply of coal for the Navy, for factories, for the Allies, . 

so serious was the need that the Government had to relax the re~ 
latrictions against German glasses, and also to modify the mining regula* 
tions, to overcome the difficulties. (3) The need of sights for guus of . 
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all kinds, of range-fin dors, of light projection apparatus, signalling 
apparatus, and many other optical arrangcnnents. (4) The great need 
of suitable slioot and plate glass for goggles and gas masks for airmen 
and soldiers, wind screens for aeroplanes and cars, plates for plioto- 
graphic work, X-ray apparatus, glass tabh^s for operations, and non- 
actinic and coloured glass of all kinds for special work. (5) The 
enormous demand for ordirmry glass bottles, jars, and food containers, 
not only for foods, but also for medical supplies and chemicals, &c. 

These are a few of the urgent demands on (x?rtain sections of the glass 
trade, which the general public may not have considei*ed and which 
Justified the industry being classed as a key industry, us the Govern- 
ment had to foster and support ntany of the factories, when convcu’ted to 
new purj)OBe8, ai»d the industry as a whole wjis plaeed undtvr Govern- 
luerit control. 

Let us now look into the general conditions of the glass in- 
dustry and the developriKmts during the war period. In the first 
place, the majority of the British inanufactiirers had not k(‘pt 
pace witli develo|>nH‘nt.s in the glass industry on the (h)ntinenl. 
Many had ideas that they possessed trade secrets, and they w(‘r(‘ opi>osod 
to any suggestions of sci(Mitifi(^ training for the work(‘rs or the alteration 
of their methods, based on tra<lition and custom, to methods evolved by 
scientific investigation. The furnaces in use w(‘re generally ont of date, 
but were considered good enough for the purpose. They were, as a 
rule, circular coal-fired pot furnaces for the b(‘tt(n* (‘lass of glass, and 
were capable of heating 12 pots about 38 inelies in diaineter. Each pot 
held about 15 cwt. of metal, so that 7 to 8 tons of glass w<n*e mann- 
factured in a week (only one batch was the eustom), w'ith a fuel (*on- 
suinption of 40 tons. The chief advance that had been made on tins 
furnace was in the nature of the firing. In the English furnace the 
leaking of a pot would result in the formation of g.r(*al mass(^s of clinker, 
clogging up the grate, reducing the general efiicieney of the whole fur- 
nace, and often necessitating the digging out of the offimding pot. In 
the new type, the coal was first converted into gas away from the glass 
furnace, which bccanif? much cleaner, and, on the Continent, was far 
better lighted. Although coal gas was first used, in America natural 
gas was also largely used, and them^ were replaced in Europe and 
America by producer gas, and the air used for mixing for the com- 
bustion, was |)reheat(Hl by the waste heat from the furnace gases. 

The two best-known types are probably the Sienums regenerative 
and tlm Her man sen recuperative furnaces. 

Without going into details, it will be snflicient to state that in the 
Siemens rc^generative type the incoming air can be drawn in at either 
end alternately, passing through a heating chaml)er by a system of fire- 
brick channels, and is thus heated before mixing with the gaseous fuel. 
The direction of the gases in combustion which play over the pots is 
reversed, by a system of flues, about every half-hour. The waste gases, 
before reaching the chimney, pass through either chamber alternately 
at the ends of the furnace, and thus, supply heat, which is used to heat 
tl«? incoming air, When the batcli is melted either regenerator may be 
cut out and straight draught i\Ji6 lower heat (no preheating of gases for 
<^inbustion) may be usr*d, until the batch is worked out. The main 
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advantages over the English furnace are: TIh‘ furna(‘os an' smaller and 
gi\'e a inueh higher teinperatun*, with less fiuvl consumption, gn'ater 
ease in regulation, el(*aner conditions, and no clink<‘ring of fuel wlnm a 
pot leaks. Th(‘ batch is melted at. night, and within 24 liours a new 
batch is ready. 

A lO-pot furnace, taking pots about JU) inches dianu'ltu’, holding 
61 c.wt., will turn out 15 to 18 tons a W(K‘k, consuming about 18 tons of 
fuel. Tin* building cost varies from £1,600 to £2,000. 

Tin* great disadvantage is that on reversing tln^ direction ot the 
burning gas(‘s ilie greatest heat is brought sudd(‘iily on to the cooler pots, 
and the sudden tlneniations in temperature eonsid(‘rably shorten the life 
of the pot by causing it to eraek. A pot is an (*xp(msivt^ article, olten 
<‘osting about £10 by the time it is in position in the furnaee. 

In the llermans(‘n r(‘cuperativ(‘ type, by an arrangenu*nt of hri'clay 
tubes tlie wasO' gases drawn off through the cbiinney fii-st pass through 
a series of horizontal flues which surround the ehannels by which the 
air is drawn into the combustion chamber. Mere the incoming air is 
preheated ready for combustion with the ])rodncer gas, and the rogula- 
tiojj of the furnace hear becoine.s a simple matter of eont rolling the 
draught by m(‘ans of the dampers provided in the main ffue. No re- 
v(u*sing of the direction of the draught takes place, and a more even 
Unu])eratnre is thus inaintaimKl throughout. Idle batch varies from 5 
to 12 cwt.s. [)cr j>ot, a(*cording to the size of the furnace — 4, C, or 8 pots 
— Mtid is melted nightly. About 20 tons of metal are produced with a 
fu(‘l consmn]>tion of 16 tons. The initial cost varies from £8(K) to 
£ 1 , 200 , 

The Tank Taniace . — The e(.)iumoner and clH‘aper types of glass are 
meltt'd in a latdv furnace. This consists of a somewhat rectangular 
shaped conipartnnmt 18 imduis to 24 indies deep, whose bed and walls 
are constructed ef specially selected fireclay blocks, and varies in length, 
from 60 to 100 feet. The mixed materials of the hatch are introduced 
at one end at intervals as it melts down, and are worked towards the 
opposite end, wliere the molten metal is withdrawn through the o]>enings 
|>rovid(‘d for the glass-blowers. 

Across the ehamlxu’, half-way along, is placed a bridgi', witli its edge 
almost lev(‘l with tlie surface of the metal and serving to keep back all 
unmolteii material and skum, thus keejiing the metal for working much 
(deaner. Tin imdting and the working are continuous. The capacity 
varies, but some give as mu(*h as 800 tons a week. Ihink furnaces are 
simple, and melt glass economically, but the metal produced is not of 
such (|uality as that from pots. With improved methods of firing, the 
tank may he us(4 in the future for plate and window glass making, on 
account of the (juantity it holds. This is the common type of furnace 
’found in Australia. Tlie Hermansen furnace was first introduced into 
Scandinavia wlnm the industry was so hard pressed by German ]>ro- 
ductions. It is continuous in action, one running then* for two yc3ars, 
melting tons of soda, gla8^s per 24 hours. The temperature can be 
quickly raised to over l,40()®(h 

As optical glass, resistant glass, and various other types are made by 
melting the batch at high temperatures, most of the English fiirnaajs 
Were incapable of producing these, and in many directions we were 
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almost entirely dependent upon foreign supplies. It is true that one 
English firm — Messrs. Chance Bros., of Biriuingham, had suceessfully 
produced optical glass since its introduction. This firm supplied about 10 
per cent, of the pre-war requirenumts, while the balance came from France 
(30 per C/Cnt.) and Germany (60 per cent.). At the factory of Duro- 
glass Ltd., London, tw^o new Ilormansen furnaxH^s have been erected, 
and, with other furnaces and equipnumt, many kinds of chemical and 
resistant glasswaixi are being produced. Such success has also been 
achieved by Chance Bros., that the output of optical glass is now in 
excess of what can be absorlK'd under favorable conditions. Many of 
our gun-sights were exclusively German, c.f/., dial-sight N"o. 7 (0. P. 
Qoerz, Berlin). This has noxv Ikumi replaceHl hy sights made by Ross 
Bros, and by Be<*k, the twQ firms producing over 20,000 to date, making 
as many as 250 a week. In a similar way. Aid is Bros, introduced a 
sight for aeroplane guns in 1916, and now 20,000 have been supplied. 
Both members of the firm are University graduates (^‘Wranglers’'), 
and amongst their achievements are the designing of all the electrical 
projection apparatus used in the N^avy, and the 36-inch focus lens 
(6| inches in diameter), used in such aeroi)hoto work as that at Zee- 
brugge from over thre^e miles high. Such lias been the snccess in the 
production of chemical and scientific glassware tluit rht* annual output 
is now valued at £600,000, and is still increasing. Before the war it 
was practically nil. 

In one field of reseaixdi there must be eo-operatiou betwtMvn the glass 
and pottery inaniifactur(‘rs. Much of the success of the glass maker* 
depends upon the quality of his melting pots. They must resist the 
corrosivf! action of tlie raw and molten material and the intensive heat of 
the furnace. Only the finest and purest of clays can be used in their 
preparation. Any impurities, such as small percentage of iron, may 

injuriously affect the colour or other properties of the metal. The 
urgent need on the })art of the Optical Department of the Munitions 
Minister led to the formation of the Osmosis Ooin]>any, to carry out the 
preparation of an extremely fine and pure clay by an electrolytic 
method. The process was the result of at least two years’ experimental 
work, based on the discoveries of Count Schwerin. Just prior to th(‘ 
war the Geririan company was about to introduce their process into 
England. The English methods, which represent a considerable ad- * 
vance on the pre-war German treatment, render possible the recovery of 
a clay substance in a comparatively dry state which has an increased 
plasticity, which sinters at a, temperature which might be even 300^ 
lower than that of the clay before treatment, whicli shows a greater con- 
traction and has always a higher melting point. The practical applica- 
tion of this process must have an important hearing on both the pottery 
and glass industries. 

STumerous other researches have been initiated in connexion with 
the corrosion of pots, the temperature for burning, the effect of varia- 
tions in temj)erature~— (^specially the melting point of the batch and the 
unequal melting of its constituents. This has led to further work in 
pyrometry— using all kinds of instruments — direct reading optical, 
cording, and radiation pyrometers. TMs is most important^ ^ as a 

change of even 50'^ in a temperature of 1,000° to 1, 400^ 
j»erious trouble. The temperatures must be as accurately deteriniued aa 
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possible and variation reduced to a miniimim, e.g,, temperature for 
cessation of stirrinp;: Light flint glass, 925^0. ; medium hint, 9r)0"O.; 
light crown, 

The inicroseopieal and X~raj examination of glass and small pots 
have been initiated, and tlio eh-ctrically-heated experimental furnace has 
been introduced, as the temperature can be inoro readily controlled. 
Even some of the injurious gases ustui in the war have been turned to 
industrial use, chlorine, perfectly dry, is delivered into the heated 
pots during the hurniiig stage. It combines with the iron, which is thus 
converted to a compound that volatilizes. AbonI 7i lbs. of chlorine 
from the cylinclei* of the liquefled gas is used, at a cost of about 6s. per 
pot. Phosgene (carl)onyl chloride) is also used in the Geophysical 
Laboratory of tlie Carnegie Institution for bleaching the sand, for 
optical lenses and 03- e-gl assies. It also combines with rlie iron pn'seni 
as impurities. 

All these inv(‘stigatic)ns show the remarkable and rajiid advances 
that have been made since the Ix^ginning of the war. But what is the 
stability of the industry from a commercial point of view? 

Many of the British develojiments have been at the expense of some 
other braTK'h of the industry. The alterations and extensions have 
fre(juently been linrried, and not co-ordinated. The best was made of 
all sorts of factories, arid the work wnis done. Tliese factories cannot 
now bo expiH'Jed to compete on equal tonus with German and Austrian, 
which have not suflered in any way like those of France and Belgiuni. 
Aji example of this is the deliberate destruction of the great mirror 
factories at St. Gitbain. 1'his is stated to have been most s^^steniatically 
destroyed by dynaniite. Moreover, the Germans and Austrians are 
perfectly organized for tliis work, well equipped, and have a large cx- 
jierienco behind them. 

Ill tile matter of res<‘arch in all braiiclu's of tlie glassware industry 
there are great hopes for tlie. future, as so many associations are now 
showing ai'.tive sympathy and sn[)|)ort of such scientific investigation. 
The first work was initiated by the Institute of Ohcmisti\y, and this 
was later .supported and encouraged by tlie Munitions Departnumt, 
which now has an Ojitical MHiiitions and Glassware Snjiply Branch. 
Many glasses of foreign origin were carefully examined, and very many 
experimental batches were made, and finality a number of formuhe cover- 
ing most of the desired kinds of glass wore supplied by the Institute to 
manufacturers, each of whom, as a rule, was concentrating on one or 
two kinds of glass only. In 1915 the University of Sheflicld founded a 
department of glass technolog}^ in charge of Dr. W. E. 8. Turner. This 
department was managed a committe<i, consisting of meiiilK‘rs of the 
University, certain glass nianufaeturers, and labour representatives. Two 
Yorkshire Manufacturers’ Associations — Glass Bottle and Flint Glass 
— ^each contributed £1,000 towards building a sinall model glass factory. 
Next the Department of Scientific and Industrial Research, which con- 
trols £1,000, OOO, set aside by the Government to be devoti'd to encourag- 
ing scientific research throughout the British Empire, granted £1,500 
towards the equipiueiit of the new department and also agreed to con- 
tribute £1|200 a year for five years. The glassware branch of the 
Munitions Ilepartirient then granted £3,000 so that the plant could be 
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erected on a semi-coniniercial scale. In 1916, the Association of Bottle 
Mamifactnrers of Great Britain contributed £],0()(), and agreed to con- 
tribute £250 per annum towards the iipket*]) of the department. Various 
other contributions W(n*e received, and the original committee was ex- 
tended still further and became the l)(d(‘ga(*y for Glass Research. The 
Department of Glass Research at the University guaranteed to spend 
£20,000 a year for five years, provided the Glass Research Association 
raised £5,000 a year over tlie same ])eriod. On the formation of the 
British Scientific Instrunienl Research Association, at first mainly for 
optical instrunnmts, but later for various other scientific instruments of 
precision, a similar scheme ju-oviding for an (expenditure of £40,000 a 
year for five y(‘ars, and later extendc^d by an additional £24,000 to 
£30,000, was adopted on condition that the members of the Instrument 
Association madt* an immediate contribution of aj)pr()ximat(*ly £7,000 
out of their net r(W(‘nne account. This association works in conjunction 
with the Department of Technical Optics at the Imperial College of 
Science and Technology, wliicli is also assistful by the Industrial and 
Scientific Reseda rch Association as widl as tlie National Physics Labora- 
tory, which has undertaken the U^sting and standardization of clK‘mical 
glassware of th(‘ liigliest grade. The test of clinical tlHUTiiomcters now 
rea(di 30,000 a week. It is interc^sting to note lK‘n* tliat W(‘ can now 
obtain au English-made thermometer which will withstand very high 
temperatur(\s (500^ (\), and whicdi is also provided with a white 
(uiamel hack. Tins instrument is a gr(‘at advance* on any German 
instrument tested at the laboratory. It would thus appear that, with 
wel]-estal)lish(Ml ])Iaees for research, direct od by w(‘ll-(]ualifi(H] investi- 
gators, such S(H!tions as optical and scieutific glassware* in partiemlar 
will siKJce'ssfully hold tlieir own with the* foreign. They will liave to 
stand the keeui compeitition of Jena, whie*h has an established world-wide^ 
re^putatioii. Moreover, the United States of Am(*rica, which before the 
war imported its optical glassware, has also made lH*rself indepemdent. 
Re^search in England during the war was directed mainly towards the 
production of goods previously iinporte^d from enemy countries. While 
there has been undouhteHl sueex^ss in many difrere^iit directions, any 
sclieme devised for safeguarding the industry can only be e^ifective* if the 
industry strain ev(*ry efiort to attain to the high(\st pitch of (‘fiiclency. 
Real progress will be made* only by the co-operation of manufacturers, 
workc'rs, and users. The old style of coal-fired furnac(*s will lx* a handi- 
cap in the (Mmij)etit ion with the various new tvjx^s, such as tliose fitte'.d 
with automatic scdf-stokiiig pj^’oducer plants. In the bottle trade some 
of the Owens niachine^s are being introduc(*.d. Tliese are capable of 
turning out 75,000 epiart bottks in 24 bours. Othe*!* blowing machines 
will prod lure 30 la rgc^-sizer tumblers or 40/60 nHpj)ies [ler minute. 

There lias been a notable a<diieveme?nt in the making of electric light 
bulbs. The pre-war production was about 12,000,000 per year. Now 
it is 50,000,000, and one manufaeturer can produce 400, (100 a wc^ek. 
Great Britain exin now supply all her own nee^ds. 

Automatic machinery for the production of bottlers, tumblers, 
chimneys, electric light bulbs, sheet glass and tubes are now in opera- 
tion. One of the greatest liaudicaps, eiom pared with America, is the 
coat of fuel. In the United States of America coal can be obta hied for 
£1 to £1 5s. a ton, while in England the cost rose from 14s. a ton to 
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£1 17s. a ton for tho same quality, and coke from 12s. (kl. to £2 7s. 6d. a 
ton, from June, 1914, to November, 1918. The cost of fuel has risen 
about 100 per cent., and as the old style of furnace is v(‘ry uneconomical 
the extra costs are a vcuy great handicap. Raw material has also risen 
about 100 f)er (^ent., on an average, e.g,, good common sand from 6s. to 
10s. a cubic yard; b(\sl French sand, 21s. to 44s. a toii; ])ota8h, Jlos. a 
cwt. (June, 1914) to £12 10s. a cwt. (NovemlKu-, 1918); saltp(*tre, £26 a 
ton to £64 a ton; soda ash, £»> 16s. to £6 6s.; and red lead, £2J to £56 a 
ton. In addition to the great increases in the costs of raw material and 
the doubling of wag(*s since tlie b(\ginning of tli(‘ war, Britain has to fa(*e 
fhe restrictions of markets owing to the develojUTumts abroad. Other 
C(>\iutri(;s have been compelhHl to develop the glass industry to supply 
tli(‘ir own iimls, and tlie Fnited States of America and Ja])aii have 
become ke(‘n com]>etitors in the world’s markets. Other countries like 
< hinada., India, and .\rgentina have also (h‘velop(‘d the glass industry. 

Alllmugii th(‘ indusiry was fairly prosperous in Ja])an before the war, 
only the smaller arli<‘les, such as himps, bottles, tableware, flowau* vases, 
A’c., were manufactui’ed. Vcuy little |)late glass was made, owing to 
difficulties of manufacturer l^ractically all her window glass was im- 
ported. Now .she supplies all lier own requirements, and (‘xports to the 
value of £350,000. Her other (‘X]>orls amount to £1,500,000 a year. 
The [U’odnctioii of optieal glass has been especially sii(*eessful, and 
binoculars are now manufactured. Such countries opmung up a new 
industry have the advantage of installing the most efficient types of 
furnace and all automatic machinery. The number of tank fiiriiaces 
increased from 6(8 in 1915 to 106 in 1916, but fell to 88 iu 1917. In 
addition, iu 1917 there were in us<‘ 94 gas-fired pot furuacos (366 pots) 
and 663 direct^firing pot furnaces (2,230 pots, an increase of 641 on 
1915). The total munber of factories increased from 459 in 1913, em- 
ploying 8,870 workeirs (430 females), to 822 in 1917, employing 17,700 
workers (2,100 female.s). The total valii(‘ of glass products vva.« 
£785,000 in 1914 (glass bottles £300,000) and £2,736,000 in 1917 (glass 
bottles £875,000, ligliting apparatus £262,000), and the value of the 
exports increased from £291,000 in 1914 (bottles £115,000, mirrors 
£57,000) to £1,448,000 in 1917 (window glass £311,000, bottles £440,000, 
mirrors £148,000), and £1,608,000 in 1918 (window glass £351, OOO, 
bottles £384,000, mirrors £200,000). 

Japan has certain advantages in possessing ahundant cheap labour, 
coal, and sodium .silicate. She bad, bowev(u, to import from the United 
States of AuKU-ica large <piantities of soda ash and caustic soda (1913, 
£131,000; 1916, £293, ()00), and most of her maebinery. in 1917 wage.s 
were Is. 7d. a day for males and 8. Id. for females over 15 years of age (73 
])er cent, and 8 per cent. res[)ectively of total), and 7d. for males under 15 
years (18 per cent, of total). Some of the factories are well equipped, all 
iiiacliinery being eleetrically driven; and the Asahi Glass (kjmpany 
(Mitsubishi), e.g., has an output of 100,000, 000 square feet of window- 
glass a year. Although much of the early war period glassw-are was very 
irregular and badly aimealed, the colour was good, and the (Jovernmeiit 
is endeavouring to maintain the export trade which they have already 
procured. Regulations have been issued designed to maintain ii liigh 
standard, which all exported ware must pass, and the packages must 
bear the ceiHtification mark. Australia has had experience of Japanese 
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glassware, but the improvement in quality in the local market has been 
noticeable, and Japanese goods are finding an increasing market in the 
United States of America (.1915, £4,000; 1916, £8,000; 1917, £18,000; 
1918, £65,000). 

Of the glass and china imported to Australia in 1918, the total value 
was £782,000, of which 43 per cent. (£334,000) came from Japan, 23 
per cent, from the UTiited Stat(‘s of America (£182,000), and 30 per 
cent, from Great Britain (£235,000). The total value of British exports 


was as follows : — 

1915. 1916. 1917. 

£ £ £ 

To foreign countries . . 438,000 . . 454,000 . . 506,000 

To British possessions , . 806,000 . . 850,000 . . 680,000 

Totals . . . . 1,244,000 . . 1,304,000 . . 1,186,000 


The total exports from the United States of America were 
£2,600,000 in 1917, and £3,094,000 in 1918; and the imports fell from 
£387,000 in 1917, to £270,000 in 1918. 

Canada now manufactnres as many as 35,000 electric light bulbs a 
day — ^sufficient to supply all her own needs. These cover all styles, 
carbon, tungsten, ajjd nitrogen -filled lamps, ranging from 2 to 1,000 
candle-power. Before the war there was only one factory in Canada — 
at Toronto. In the glass bottle trade 85 per cent, of the local production 
is by machinery and 250 to 300 gross of bottfes are being niade daily. 
Notwitlistanding this, the imports of carboys, bottles, decanters, flasks, 
jars, and phials increased from approximately £500,000 in 1916 to over 
£800,000 in 1918. 

In India the Governmejit intends appointing a specialist in glass 
technology, whose services will he available for the whole country. At 
the beginning of the war they brought out a glass exiK:*rt to supervise 
their investigations during the last four years. Scholarships in glass 
making are to be awarded for 1920, and the students are to bo trained in 
the United StatevS or Japan. 

What is the situation in Australia to-day? It is stated that we 
have good sand; our fuel .supply is good; and most of the raw materials 
are available, c./y., lime, lead compounds, soda comimunds, ke.. We lack 
sufficient quantities of potash. 

The number of employees was 1,800 in 1913 and 2,028 in 1916; and 
the corresponding value of output was £314,000 and £501,000. Our im- 
portations of glas.sware approxiraate £500,000 a year, so that the annual 
value of the industry is £1,000,000. In 1913 the imports were £625,000, 
but only £433,000 in 1917-18. In 1916-17 we' imported glass bottles to 
the value of £50,000 from Japan, and our average annual importation 
from all countries is £75,000 (£107,000 in 1913). How comes it, then, 
that we can manufacture only half our requirements in bottles, not to 
say anything about supplying all our oilier requirements? There is a 
great opportunity for applying the results of Britiish research to local 
conditions and introducing up-tQrd|tt© furnaces, thus helping to make 
Australia as independent as other countries will be. 
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Notes on the Rhineland Chemical 
Works.* 

By J. ALLAN. 


Paht 1. — Main Factoks in the Dkvfeotaient of thk (.iEUAiAN 
Oil EMICAL InDFSTKY. 

The tiiiiCi h opportvuK* for us to take stoek of our position in the 
world of cheitiicMl manufacture, and an important factor in detennining 
our status must necessarily be the value which wt^ place upon the German 
chemical industry, the heart of which undoubtedly is located in the 
valley of the UhiiK*. Much has been written, and even more said, of 
the greatness of the cheinii'al works in this area and of the marvellous 
eiticiency of their rnanageuKmt. It has never been an attributes of the 
Goi-mans to belittle rheniselves or their possessions, and many of the 
statennents inadt' as to tlje marvels of the country, of the wTinders of its 
fa(*tories, and tin* ability of its people are their own assertions, varied 
merely by the language in which they are exfu*ess<Ml. I do not wish it to 
be assumed froin tliis statenieut that there is nothing great in what they 
have done in ilie business of applied chemistry, far from it, but I desire 
to assert that they have no monopoly in th(3 ability necessary to initiate 
such enh^rpriscs and bring them to fruition. Many circumstances have 
contributed to the enviable position which they now hold in the domain 
of applied organic chemistry, and w(^ can learn much from a full con- 
sideration of some of them, especially with the greater knowledge which 
has been acquired and the new p<?rspective vvliicdi lias been created by 
tbe many happenings of the past five years. N^ot the least important 
of thesis has been the occupation of the Rhineland areas by the Allied 
forces, and their presence has made it possible for a survey to be made 
of practically all of the works witliin the occupied region under con- 
ditions which never previously occurred, and in a small measure to pene- 
trate the wall of secrecy which has for long surrounded them. It is 
with the view of conveying to you some impressions* of a visit to the 
occupied areas that the subject of this address has been chosen. 

The pnisent position of tlie German chemical industry is the out- 
come of a variety of causes, and not the least of those is the peculiar 
eombiiiatioii of natural advantages whicli arise from tlie possession by 
Germany of the Rhine valley and those of its tributary streams. Along 
the 200 miles of its navigable length in German territory, the greatest 
of -its chemical works are situated. The river provides at once a means 
of transport for raw and finished products, both internal and seaborne, a 
supply of water for all kinds of tecltnical operations, and a ready niK^ans 
of disposing of effluent; whilst in close proximity to the water front are 
to be found the great beds of browu coal, which supply fuel at a cost 
which is almost nominal. The supply of this cheap fuel is only one of 
the natural resources of this favoured part of Germany, since coal, 
lime, salt, and pyrites are all available within the transport area. These 
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are natural ass<^ts, and they ha\^e be^ni greatly added to by a network of 
broad and narrow-gauge railways which have been laid down wherever 
there is need, and which are operated under conditions which make their 
use peculiarly favorable to manufacturers within the districts which 
they serve. 

Tlie mere possession of such facilities, however, does not make an 
industry, and a glance at the story of the growth of their chemical in- 
dustry will indicate at oncx^ that this is so. The manufacture of the 
so-called iieavy chemicals is the oldest branch of applied chemistry, and 
in til is Britain lias for a long time taken a leading plac<\ As a large 
industry, both in the home trade and for export, alkali and acid manu- 
facture and the produ(!lion of articles of trade in which thewr substanceB 
are employed had been in British hands for many ycMirs before Germany 
became a manufacturing nation. It was natural that the development 
of chemical manufacture in Germany should be along the line of least 
resistance offered by the field of organic chemistry, a line indicatiHl by 
Perkins’ discovery of aniline-]>urple or inanve, in 1850, followed by the 
production of aniline-red or magenta, by Vergius in 1850. 1 mention 

these years, familiar enough as they are, in order that more emphasis 
may he given to the fact tliat vvilhin a very few years after them the 
foundations of the grc'atest German firms were laid. Bayer and Co.. 
Meister, Lucius and Brlining, Kalle and Co., and tlie CJliem. Fabrik 
Griesheim were all founded in 1863; whilst the Badisclie Anilin-und 
Sodafabrik was started in 1865. 

Nothing in their small beginnings could indicate how rapid would 
be their growth, and how sinail these bc^ginnings were is shown by the 
fact that Meister, Lucius and Briitiing, which, as the Farbwerke llochst, 
employed, in 1914, about 8,000 workmen and over 300 chmuists, found 
its work efficiently carried out in 1863 by the five workmen it then em- 
ployed. 

It is to be noted also that the men required to carry on the work of 
developing these concerns were already trained and at hand. The im- 
portance of the field of organic chemistry had already l)een estimated 
by such chemists as Liebig, Wbliler, Kekule, ami othei*s, and their 
students were ready for the work required of them in the new factories. 
The advance was rapid, and the training of new men in the principles 
of research l^ecame an integral part of their university caret?r. It was 
thought fitting for members of the best families in the country to take 
up the study of applied science, and honours and high positions were 
awarded to those who attained to eminence in it. The effect of such 
increased opportunities for study and the honours bestowed upon 
successful students inevitably created an extraordinarily large supply 
of trained men, with the reault that salaries were always low, and firms 
could afford to select only the cream of the applicants that were always 
present in numbers whenever a vacancy in their staffs occurred. 

The law of supply and demand should have operated to check this 
fulness in the market of trained intellects, but another and powerful 
stimulus began to make itself felt; a stimulus which still retained the 
attraction of recognised status in society, so dear to the German, and 
yet saved them in large measure from the necessity of undergoing the 
full term of three years’ military training which it was necessary by 
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law that the whole youth of (Terriiauy slioiild uiuhu’^’o. A seientific 
exuininatiou or a eerlifieat(? of maturity or oducntioiuil (‘t1i(*ieucy ob- 
tained from a r(‘(*ogiiis(*d sehool or university was a(‘e(‘|>ted as a reason 
for the reduetion of this period of serviee to that of oik* year only in the 
class of so-ealled volunteers. 'Fliis serviee eould lu* takcm in any troop, 
the volunteer being trained for ihe position of an ollie^-r in tlie reserve, 
in whieh class he liad all rhe status which is aeenrded to a member of 
the officer class, with only short [»eriods of training y(‘aidy, whicli re- 
duced the hardship of military servic<' to a minininni. Ruder these 
conditions, as w(‘ll as by tlic^ national recognition of scientific attain- 
ments, the supply of higiily-t rained num was always in excess of the 
demand. 

The (dernian chemical firms were, like* most of our own, begun by 
chemists, arid it is to he nottnl that those that are great to-day have still 
prominent men in their direction whos<' training and habit of mind is 
essentially scientific, many of whom have been drawn from tin* elass of 
professors atid i)rivatch»centen whose worth has already beem proved hy 
the (dose touch which has always been maintained IxMween the factory 
and the university. I ne(‘d not go into the detail of this association, as 
it must be familiar to all; its value as a commercial asset needs no argu- 
ment. 

It was in the two great braneh<\s of industrial organic chemistry, 
dyes and fine organic chemicals, that the effect of this a])plication of 
science to inannfacture was most evident, resulting nlriinatily in a 
virtual world-tnonopoly of these [)roducts. It is a p(M*uliarity of such 
manufacture that tlu^ inanufactunHl articles are (‘xtremely mimeroiis 
and produc(*d in coiri])aratively small (juantities, tin* r(‘sult being that 
small businesses have litth^ chance in competition witli larger firms 
nnlei^ they be concerned in th<^ manufacture of liighly-specialiml 
articles, in th(‘ sale of wliicli the profits are relativcdy large. The 
prominent firms in the busiiH*ss h(H*aiiKi great, and th(‘ir growth pro- 
vided them with still more powerful weapons to withstand any attack 
from new commercial rivals, wlieth(*r of tlieir own or foreign iiation- 
ality. As, in all industry, incr('ast*d production means nxliK^ed working 
costs and constxjueiitly enhanced profits, the ever-growing output from 
these works result(*d in competition of the sev(M*est kind, and internal 
working arrangeiiients Ix^tw^'en firms were s(K)n come tu wlierehy gi’oiip 
com})et(*d with group instead of firm with firm. The most notable of 
these amalgamations was the formation, in liK)4, of the two great 
groups wdiich iticluded tlie Badische, Bayer, and Ihvrlin firms on the one 
hand and the Tldchst, (■asella, and Kalle companies on the other. 

These associations, as w^as inevitable, gradually came more and more 
together, until, in 1916, the Erweiterte Tiiteressen-tiemeinschaft wuis 
fonned, which involved in its composition, besides the above groups, 
such firms as (iriesheim Elektrou and Weilerter-Meer, which had ])re- 
viously lH‘eu in the outer circle of these associations, and many others 
who8t‘ businesses vv{*r<> more concerned with the su}>ply of phint and 
materials rather than the actual manufacture of chemicals, as was the 
case with the members of the earlier groups. Of the methods adopted to 
stamp out competition I shall say nothing here. They were of the most 
ruthless kind, and by many asserted to be absolutely dishonest. It is, 
of course, arguable as to when business policy and tactics cross the line 
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between fair and unfair dealing, but in any case these associations left 
no stone unturned to eliminate all interferenco with their business, and 
no newcomer was tolerated, either in their own or other lands. 

It is in no way clear when the German Government first realized 
how huge was the national asset that was growing up in the country, 
but once this realization was arrived at the industry was fostered and 
supported, in no half-heai*ted fashion, hy* the imposition of import 
tariffs and the granting of exceptional facilities for carrying on export 
trade, and, it is said, also by fitiancial arrangements through the large 
national banka. It has been said that each of these great faetories is a 
“potential arsenal,’’ but how great that potentiality is was not realized, 
at least by other nations, until the happenings of the last five years 
established it in no doubtful fashion. In the face of such facts as have 
been established, no nation in the world, if it values its permanence, can 
afford to ignore the fact that the position of its chemical industry is the 
foundation upon which the whole fabric of its Ixnng is built up. If 
that foundation be ignored, the structure is unstable so long as force of 
arms is left as the means of settling International disputes or may be* 
employed as a means to satisfy a nation’s avarice. 

It is frequently stated that the facilitiCvS offered to manufacturing 
concerns by the German banks are much greater than can be obtained 
from English banking institutions, but it is vS<ddom tiiat one can find a 
statement of the essential difference between the practice in this respect 
of the banks of the two countries. It may be useful, therefore, to indi- 
cate briefly what the German system is, and to show how its application 
has affected the growtli, not only of the chemical, but of all German in- 
dustries. Essentially, our banks coiuwn theinsKjlves with investments 
or the finaiKung of short-term loans on the most easily realizable 
security, and, though it is possible to obtain loans on collateral securi- 
ties from them, these niiist always bo of the most easily realizable 
character, and business over-drafts are always covered by raw or 
finished goods in which there is an open market. This arises essentially 
from the fact that the greatest proportion of the banking business is 
carried out on moneys deposited with the bank and not with the actual 
siibscrilK^d capital of the bank itself, and consequently liquidity of in- 
vestments is essential to security. The position in the case of German 
banks is markedly different from this. It is to lie noted at the outset 
that the cartel system is as prominent in German banking as it is in 
industry, even the largest of the banking concerns working in groups, to 
their mutual advantage. 

These groups further organize themselves into sections to deal with 
special types of financial propositions which may be concerned with 
countries or industries, and large group will work in association with 
large group in order to handle s|X5cially large loans, their, practice here 
being similar to that of the si^read of large risks by fire insurance com- 
panies. It might be said here that such a system cannot be so safe as 
that of the English banks, and, for our banks, the risks would certainly 
be too great to carry; but the ca^iital of the German banks is so much 
greater in proportion to their Ixabilife^^ is the case in England 
that their practice is as sound as our own. Whereas some of our 
largest banks show a proportion of capital to Uahilities of ohly^ ^ 
cent., the ratio in Gerihaii banks is no less than 45 per eehfe at a 
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very recent date the six leading German banks controlled a capital of 
£137,000,000, whilst the whole English hanking system, excluding the 
Bank of England, holds a paid-up capital and reserve of £110,500,000. 

It is held as a standard of British banking, as voiced by a late presi- 
dent of the Bankers’ Institute, that “ a banker should never be a 
partner,” but exactly the opposite is the general rule in Germany. From 
the underwriting necessary at the flotation of a new conipany, or to 
increase the capital of an old one, the bank is predominant and retains 
its inter£\st in the new or old concerns with which it is thus associated, 
much to the beiu'fit of tin* enterprise. Georges Lachapelle states that 
in 1911 the Dentselie Bank was represented on 134 different boards, the 
Disconto on 114, and tin* l)r(*sdner on 112. A statement by W. R. 
Lawson is of more value in this coniuH'tion than mine. He says, 
‘‘ German banking do<‘S not stand aloof from industry^, as ours does. 
The men wlio direct the German banks are at all times in close touch 
with the iron and coal industries, the manufacturing and trading 
classes, and tln^ ocean steam lines. With them finance, industry, and 
transportation go hand in hand aiid are regarded as integral parts of 
the same prol>lem. 'Ihe German banker has a finger in everything that 
is going on. He is represented directly or indirectly on tlie hoards of 
manufacturing, trading, shipping, and mining companies. He has his 
eyes on all tlm staple markets. Underwriting is one of his recognised 
functions, and Genminy is thereby spared many of the scandals of 
British eomj)any j)i*ornoung. TlH*rc are few corninereial or industrial 
German ventnr(*s, be tlu‘y private concerns or joint stock companies, 
which do not hav(‘ at their disposal a fixed eredit, uncovered, or covered 
by very unliquid s<*eurities, with one or more banks. Not only’' have 
the banks promoted most of the industrial joint stoek companies and 
retained part of thc‘ir share capital, but their managing directors re- 
main members of the boards of these companies and draw personally 
large salaries for their services in this eaj)aeity.” 

German industrial enterprise ow(*s a ver,y great ])urt of its success 
to this close awsoeiation with the national banking interest, for the 
directors of these banks s(*e to it tliat any apjjeal for public money with 
W'hieh they associate ihejiiselves shall be fully and satisfactorily re- 
ported upon by their largt* staff of industrial experts, and that their 
arrangements as to capital, management, and sci(*rit?-ific assistance are 
approved by tin- luglily-traim*d men on thtdr boards. It leaves no ques- 
tion for doubt that such co-operation is a prime factor in tin* success of 
German industries in home and particularly foreign trade. An enter- 
prise abroad, fillan(^ed by a German bank, is compelled, as a part of the 
fitiancial agre{*nie]H, to place all orders for materials with German firms, 
and most generally firms in which the baiik has a financial holding. 

In the light of all this, the system of <*xtended cri'dils which have 
be<m so prominent a feature of German foreign business m^ed only be 
immtioiied to be mKhu’stood. 

So far we have discussed conditions which affect many otlicrs be- 
sides the chemical industries, and we may now consider some which are 
more particularity attached to this special variety of industrial enter- 
prise. We have already said that the demand for men having exctq>tional 
training in chemical and allied sciences has always been fully met by 
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the Gonnari iinivemties, and it is to be noted that the possession of a 
degree only is not accepted by the large firms as a warranty of fitness 
for a position on their staff, and in most cases a po^st-graduate course of 
two years which has been (levoted almost wholly to research is insisted 
upon. The gateway to positions on the staff is through the research 
laboratory, and a further sifting out of the men takes place here before 
they are passed on to a post of departmental control in the works. 

The remuneration of chemists in the research departments of the 
large- works has not be<m on a la\dsh scale, for prior to the war the com- 
mencing salary w^as, on the average, 3,000 marks, rising to 5,000 marks 
at the end of four or five years. The first year of employment has 
always b(x*n reeogiiised as a trial period, after which, under satisfactory 
conditions, a service agreement for a further four years is entered into. 
It has been tin* usual practice to reward a chemist for successful re- 
search wdiich lias been translated to the works by paying him a p('r- 
centfige of the profits which have accrued to the firm as a result of this 
work, but this form of return has for some time/ been looked npon as un- 
satisfactory, for a variety of reasons, but mainly on account of the diffi- 
culty of determining the fair proportion of the actual work done in 
bringing a discovery to fruition which is the I'esult of the ability of any 
single individual. The tendency, therefore, has been to reduce these 
rewards to a very considerable extent, especially since, in some cases, 
the reward to the chemist has been out of all proportion to the actual 
work done. It has been recognised also that many brilliant pieces of 
work have gone Avithout rcrturn to the chemist, merely because^ they have 
been unproductive; and in such cases a bonus has been voted to him, 
the amount of which is determined by the nature of the work carritid 
out. The necessity for such a return is evident if the percentage 
principle is adopted, since a brilliant chemist would be iKumlizitKl by 
having the most difficult problems set to him, whilst a man of less 
ability might be in the fortunate position of beitig set an easy task, the 
solution of which would bring him a high monetary reward. 

The result of much inquiry eoncerning chemical engineers has led 
to the general statement that the men who can be designated by this 
description are the product of the works themselves. Certainly they 
are not accepted as such when they enter the works, although they may 
have taken courses at the universities specially designed to fit them for 
this particular branch of engineering work. The requii-ements as to 
their training are the same as those of the research clietnist, but on 
entering the works they are attached to one of the engineers already on 
the staff, so that they may miake a full study of tlie work they will Ik? 
required to carry out. Usually a year or more elapses before they are 
given an independent piece of work to carry out for themselves, and one 
has only to see the results of their work to judge of the efficiency to 
which they attain. It is to be noted here also that it is always the 
chemist who holds the right of final decision as to the arrangement and 
construction of plant, the engineer being held responsible for the engi- 
neering work only, i,e,, in such matters as strength of materials, 
efficiency of power, application, and the like. 

An outstanding fact which is constantly being forced upon one’s 
notice in these large works is the extraordinary way in which the purely 
chemical industry, in its development, has carried foi^vard with it other 
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industries coneerned with the supply of the materials, whether for 
power, plant, or process, which it deinands. This all-roinid advance of 
attached industries is in the greatest mciasurc due to the utilization of 
applied st^ience, and particularly chemistry, in all branches of their 
work. 

The preparation of metals liaving special resisting or other proper- 
ties would be impossible without the chemist, and the beautiful earthen- 
ware and enanndled apparatus which is to be seen in general use has 
been produced largely with his assistance. 

It would appear that the standardizing of such apparatus as auto- 
claves, whether of plain rnetal or lined with enamel, of eartheriware 
pots, tubes, and the like, greatly facilitates the work of plant erection, 
since it only requires a knowledge of the quantity of material to be 
handled in an operalion to determine at once froiu a manufacturer’s 
list what vess<ds and ap])liances have to be ordered, and usually they 
can he obt>ained from stock. Large stocks of such equipment as auto- 
claves, open and closed pans, wdth and without stirring gear, tik^s for 
lining, town packings, and glass fittings are carried in the large fac- 
tories, and it is an education in itself to walk through a storage yard in 
which such materials are contained. 

There is no question that in this matter we have yet much to learn, 
and it may be hop(*d tiiat, witli the increasing demand for sneh uiaterials 
in this country, we sliall rapidly acquire the knowledge and technique 
w'hich provide the Gerinan chemical mamifactunu’ with such a wide 
range of excellent plant materials. 

It was, of course, open to British manufacturers to obtain such sup- 
plies from Germany in pre-war times, and it cannot therefore b(» said 
that lack of them prevented the maintenance of organic chemical in- 
dustry in this country, but that we were handicapped by the absence of 
such supplies at our own doors there can bo no doubt, and we shall cer- 
tainly be better able to meet competition when such a supply is forth- 
coming from British makers. 


** My success as a man of science, whatever this may have amounted 
to, has been determined, as far as 1 can judge, by complex and diversified 
mental qualities and conditions. Of these, the most important have 
been—the love of science, unbounded patience in long reflecting over 
any subject, industry in observing and collecting facts, and a fair share 
of invention as well as of common sense. With such moderate abilities 
as 1 possess, it is truly surprising that I should have influenced to a 
considerable extent the belief of scientific men on some points.*’ 

-DARWIN. 
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Science in Agriculture. 

How Denmark has Prospered. 


No. II. 


The Department of Repatriation, as part of its educational scheme, selected 
special men of the A.I.F. to study the agricultural methods of certain countries 
before returning to Australia. This article was written by Captain W. R. Birks, 
w|io was in charge of the party which visited Denmark, and it explains the 
reasjons of Denmark's eminence as an agricultural country. It has been kindly 
made available by the Comptroller of Repatriation. 


The following diiv at Nafekov Mr. Possintissen took charge*, assisted 
by several of his indgliboiirs, who turned up with motors aud carriages 
enough for all. The day was spent iu driving through the district and 
in inspecting particularly Mr. PossanisseTi’s farm Fredsholme.’^ This 
is a .l,3()0-acre property all fanned oh a normal eight-year syistem, and 
a good proportion of the croj)s is allowed to go for seed. The thrasher 
was seen at work in a field of seed turni]>s of about 50 acres. The 
haulms from those were stacked in the field for burning. There were 
other similar blocks of cocksfoot, carrots, and mangels eitlier waiting 
for the thrasher or ripening. Mr. Possniussen is considered om^ of the 
most successful farmers in the eountry, having started himself “ from 
scratch.’^ His system of bookkeeping is exceptionally good {*ven in this 
business-like community. A separate account is kept for each cow, 
showing thus not only her individual yield, but tin* total food she 
consumes. 'The same can be said of each family of pigs, and each field 
is also separately costed.” 

What is perhaps the nearest approach to a stum i»-jn nip ” arrange- 
ment to he found on this side; of the world was seen on a tractor plough 
on this farm. The furrow is held in ])osition by a woodem peg which 
breaks, letting the furrow up, on contact with a rock, and has to be 
replaced. 

Two days in Langeland were spent in visiting two pairs of con- 
trasted farming propositions. The so-c^illed ‘‘peasant” farms of Mr. 
0, Pedersen and Mr. Fogelgaard on the one hand (though these are 
much more comfortable properties than the name implies, being of 
about 100 acres ea(di) and the estates of Oomit Hans Ahlefeldt- 
Laurvigen and Foedal Count Ahlefeldt-Laurvigen. 

On the former two the most striking feature was the improved 
quality of the dairy stock as compared with the average of the large 
herds already Each of these gentlemen runs about twenty cows 

l>esides young stock, and the majority of these were of a goo^ dairy 
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type. It must be confessed that iip to this time the Red Dane had on 
a.ppoarancos been rather disappointing, though evcui in the largest herds 
the records shoAved very creditable and profitable returns. 

Mr. Pedersen’s farm was thoroughly inspected. 11 is 80 odd acres 
of cultirated land (^arry thirty-seven head of large stock (including 
four working horses) and ten pigs, though tlie normal number of the 
latter is forty. He employs an overseer and three permanent hands 
and an fKjiuil number of Polish girls during the busier season. One 
field is devoted to exp(U*iment,al work, and a great deal of the cropping 
is for sei*d j)roduction. Mr. Pedersen showed Avith justifiable pride a 
small area of mangels estimated to yield about a ton of seed per acre 
and carrots promising half that return. And the Avar prices for carrot 
seed in particular have been fabulous. It is probably correct to say 
that the increase Avas one-hiindred fold. Much the same appli(?8 in 
the case of home-grown tobacco. These abnormal prices have rather 
disturbed the ordinary course of Danish farming, and it is still ap- 
parently a little doubtful as to how’ things are going to settle down 
again. 

For the rest Mr. Pedersc^TJ follows the ordinary eighi-coiirse rota- 
tion, though in place of the grass mixture luceime is substituted. This 
is general in Langelaiid, and at tlie Foedel (Quint’s farm in particular 
aome fim^ padchx^ks of liiccvnie were seen. Here it is left for three 
years, being sown Avith oats or barley and ploughed up after three 
years to go hack into wheat. Huiigarian seed is prcd’erred, hut Italian, 
which must now be (‘mjrloyed, is fairly satisfactory for a throe yeaiV 
stand. A great dejil of hay is made, but the lucerne also provides the 
major {)art of wbatevcu* summer grazing the slock get. The effect of 
this was the subject of spcadal inquiry, and Mr. Koch (the Foedal 
Count’s ins])ector or farm manager) Avas emphatic. In spite of the 
quick and uniform ft^ediug off insured by tlie tethering system, still, 
cutting does give belter returns, and is better for the staiid.’^ 

I'o describe ev(m tlie part of the Foedal (count’s estate stnui would 
be a work in itself. In the Aullage under the shadoAv of the castle is 
a small private agricultural school, the students working on the main 
farm for the niosr of their time. There is an ofii(»er of the State 
Department of Agriculture residing on the estate.* This gentleman 
seemed to be there to watch and study on behalf of the Government the 
experimental work being carried out by the estate. As far as the latter 
was concerned he did not aeem to function even in an advisory (»apacity. 

Among other A\’ork in progress there were sIioaaui tliroe licrds of 
dairy stock undergoing a comprehensive test, Then^ Avere a purei 
Jersey herd (the first examples of any foreign brecxl met with), a pure 
Red Danish, and a first cross hbrd. The general impression gained of 
the results to date Av'as tliat the Jerseys were giving inferior returns to 
the Red Danes, Avhile the cross came third. Possibly there was some 
misunderstanding here. In any case some very interesting infonna- 
tion and opinions were heard on this point later. 

The dairy, situated some miles from the castle, is run on strictly 
aommercial lines, but with its tiled interior, and the scrupulous clean- 
linens which its rules enforce, can be likened almost to an operating 
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theatre. ' The buildings too have quite a nice appearance exteriorly, and 
are set off by a broad belt of well-kept lawn and flower garden, and the 
senior officers connected with this establishment bore quite a profes- 
sional air. 

An interesting side line at Tranekar and one frequently combined 
with farming throughout Denmark is the production of peat. It is 
sometimes simply cut out in blocks and stacked to dry. Here an outfit 
was seen for digging, grinding, and puddling the material. It is then 
poured out on green turf in a 4-inch layer and stainp(id, so that it 
dries into brickettes. The percentage of combustible material varies 
from 50 to 70 per cent, or even higher, and the stuff is worth just now 
up to 30s. a ton. In some places l>oiler plants were seen burning 
nothing else but high-grade peat. It is, however, generally used to eke 
out the meagre and very expensive coal supply. 

On Fyen, a larger island, a couple of days full of interest were spent 
in visiting several farms and institutions in nclglibourhood of 

Odense — ^the third city of Denmark. Odorise, by the way, might well 
serve as a model for the municipal authorities of our growing country 
towns at home. It is, almost, the city of thc^ idealist in being. The 
municipal band performs daily in one or other of the city parks or 
gardens, and if there is poverty there are at l(;ast lo 1>(‘ seen no outward 
signs of anything but contentment and comfort. 

Another prosperous and go-ahead firm of seedsmen, L. Daehnfeldt 
Limited, provided a fleet of cars, and sent things along with a swing for the 
best part of a day. First we inspected the company’s show-rooms and flower 
.seed store, theri another huge establishment for handling farm set^ds. 
This included one new building in nunforeed concrete tbrougliout in 
which the machinery is not yet completely installed. I’his place the 
firm claims will be the most modem and efficient of its kind in the world. 
The amount of building which is going on, by tlie way, all over Den- 
mark, in spite of high prices, is remarkable. 

There was a drive of several miles through farming country, and 
the crops seen were almost all for seed purposes. These werc^ on the 
firm’s own as well as contract farmers’ land. In the testing and 
breeding fields a party of JOO Danes, both men and women, were met. 
These were members of an agricultural association, and probably con- 
tract growers come from an outlying district to study latest develop- 
ments. They too were travelling in the firm’s motor lorries, a fleet 
of whieh is kept for this purpose almost entirely^ Besides pedigree 
strains of all sorts of farm crops there were seen growing a patch of 
pansies which a sheet might cover, hut worth some thousands ; and hot- 
bouses of cucumbers and tomatoes, the seed of which is sold individually 
at Sd. or 4d. each. 

The Daluin Agricultural School is situated in this neighbourhood. 
A still more elaborately equipped example of this type of institution 
was; seen later at Ladelund College on the Jutland mainland, hut a 
general rough outline may here be given of the purposes these schools 
serve and the lines on which they are run* As was previously men- 
tioned they nuinber about seventeen in all Denmark. They seem to 
have been founded like many other types of schools, as private ven*^ 
lures,* imd later on enlarged by the aid of capital subscribed by appi^ 
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ciative ex-students (who do not draw the interest on their investment), 
and by loans from credit societies. In the case of Ladidiind, for in- 
stance, it was gathered that the subscribed ca|>ital was about £3,000, and 
loans raised total about £12,000, while the total value of the property 
was estimated at £25,(K)0. The farm, which is generally from 100 to 
200 acres in extent, is the financial mainstay, and is th(*ref<)re alw^ays 
thoroughly and very etfieiently worked. The only State assistance received 
is a small subsidy, whicli varies from about £150 to £300 per annum, 
according to the sizi' of the school. The State also ]>ays 50 ])er cent, 
of students fees in cascvs of s})ecial necessity. These fees on the average 
W’ork out at about £1 a week, including board, accommodation, and in- 
struction. The school is governed by a small committee consisting 
of the director and senior instructors, residents, generally, of the 
surrounding districts. The governing idea of the teacljing is that 
students must learn practical w^ork on practical farms, and come to 
the college therefore only to get theoretical instruction. Tin* agricul- 
tural and dairy courses therefore cover a sitigle w'inter term generally 
of six months, in .some cases nine. 

In the early summer domestic economy courses for you rig ladies are 
generally put on, and during the three Imiwest months ( July-Septeinl>er) 
the school is clos<*d. At Dalum the teacliing staff number ten. Besides 
lecture rooms and library there is a laboratory used chiefly for dairy 
and bacteriological work, and an excellent museum of agricultural and 
dairy’ machinery, implements, and utensils. This museum is a featuie 
of Banish farm schools, and generally occupies a large shed or hall with 
au upper gall(rry running right round the interior. The students come 
chiefly from tlie farming districts, and luimher in summer about forty 
to sixty for domestic economy, and up to 250 for the main wuTitcr term. 
They are all resident, and live one, t wo, or thren^ in a room. The living 
is by no means luxurious, hut the general environment of these schools 
seems very fine indeed, and a vc^ry good esprii de corpa is evidently 
developed. There is a dairy of course run in connexion with the farm, 
and supjdied also by mughhouring farmers. At Balinn the dairy has 
a capacity for handling 1,200 gallons a day, and siip])lies i)nre milk 
to hospitals in Odmise. The dairy herd too, of pure Reds, is sj)ccially 
good. Here at last was found a byreful of stock to please the critical 
dairyman. There were thirty-four milkers, all of good dairy type. 
The average yield w^as given as about 1,000 gallons, and tlie average 
test 3.65 per cent. This it must he said stood out as far and away the 
l)est herd senm during the tour. On several other farms, however, in- 
dividual COW’S show^ed the quality one would expect. On the other 
hand, of course, the stock w^ere seen at a disadvantage. The last few^ 
years, and especially last wdnter, have been particularly hard on the 
cows, owing to the shortage of imported foodstuffs; American maize 
seems to be the great stand-by normally. 

From the Balum herd bull calves have been sold up to £400. Cows 
of the type seen here are apparently not to be bought just now% but the 
price of a good average milker was given as about £40. 

One of the farms visited in the Odense district was of speciial interest. 
This was Mr. A. Andersen^s property at Langeskor, where is situated 
a pig-breeding centre. The function of this institution is to test pigs, 
both boars and BOWS (by the fattening propensities of their progeny) 

-i-ro ^ , 
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for adinisflion to th^ herd book. The breeds d(ialt with are Danish 
White and Large Yvork White, praetieally the only pigs seen ^ in the 
country. On application from a fanner a local committee visits his 
farm and inspects the animals proy>ast^d for the herd hook, to judge as 
to type and general appearance. If these are found satisfactory four 
of the progeny of the animal in question are sent up to Mr. Andersen 
piggery after weaning. Here they are fed in one sty until ready for 
the butcher as baconens, i.c., about 200 lbs. live wei^t. This takes 
from four to six months. All food givcm them is weighed, and all pigs 
under observation are of course treated similarly. Every fortnight 
each family is weighed, and an exact record of the use they make 
of their food is thus obtained. What the exact standard of rate of 
fattening is could not he ascertained, hut Mr. Andersen was understood 
to «ky that a good youngster should grow to 200 lbs. live 'Weight in 
from six to seven months after eonsuming from 700 to 800 ‘^units’’ 
of food. For this purpose 1 lb. of grain is it'ckoned a ‘‘ unit,” and as 
equivalent to 6 lbs. skim milk, atjd 10 lbs. mangels or other green stuff. 

If a family pan out satisfactorily at the bacon factory, ie., after 
slaughtering, a second — confirmatory— test is ordered from another litter 
by the same parents, and after j)assing the double tcsst llie aspiring 
parent or parents are eligible for entry in the herd books. 

By way of rcicompeuse for the work and trouble involved Mr. 
Andersen gets the weaners at half the market valiie, and In* takes the 
full proceeds from the bacon factory. This »5() per cent, of tlie^ value 
of tlie young pigs is paid by the State, and amounts to about 258. per 
pig on the average. The Government thus secures a highly technical 
service efiiciently rendered at what seems a very low cost, a feature very 
typical of Danish agricultural administration. 

The piggery in which tlie control ” litters are fattened seemed a 
well adapted affair. There w^ere fifty sties, each about 8 feet by 8 feet, 
completely closed in. under one roof. A gangw^ay running lengthwis(? 
between the stie.s and a crossway in the centre leading to the food 
rooms on one side and weighbridge on the otlier. The walls of the 
sties stood about 2 ft. 0 in., and consisted of reinforced concrete 2 inches 
thick and strengthened at the corners. x\t the back of each sty a space 
for dropping is partly partitioned off, and ahout half the floor of the 
main apartment is raised about 6 inches and covered with straw bedding. 

All the larger piggeries seen were something after tlie same style 
of construction. War conditions of course have reduced stock tre» 
mendously; the larger estates visited had acconiinodation for from 300 
to 700 head, but at present nobody is carrying more than 20 or 30 per 
cent, of normal stocking in pigs. 

On the outskirts of Odense there is a unique institution called the 
‘' Small Holders^ School/^ governed by a Mr. Jacob Lange. Mr. Lange, 
besides being a horticulturist of some note, is also an ardent edtica** 
fcionalist and social reformer. In a short hut very interesting addresa 
he explained that the school is organissed and conducted almost similarly 
to the ordinary agricultural schbels, except that it is owned by the Small 
Moiders’ Association of the whole country, and draws its students princi- 
fa||f from this class ^^^ 0 ^ 
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A smallholder is a settler owning something less than 10 acres 
of ground, whose .steading consists of a single gable building including 
residence, barn, and byre. 

Basides the ordinary stil)ject« connected with agricultural, dairying, 
gardening, and domestic economy, a wider field of study is covered. 
Students generally elect to take some extra 8iif)ject such as general or 
Danish history, literature, social economics, k(*. 

Jn addition to the ordinary three or six mouths^ courses |)rovisiou 
inadc^ for very short terms, as short as eleven days in some cases, for 
adults. Those courses must resemble the summer schools of our own 
Workers’ Education Association; people come to them from the re- 
motest back-blocks ” and islands, in order to get in toncli with modern 
thought and general progress, in order, as Mr. J^ange puts it, “ to move 
forward togihlier.” 

Mr. Lange exjilaiued that the lead in enlightenment and reform 
liad always come in Dmimark from the agrimiltnral eommnnity, and not 
from the eities ns in our own country. This no doubt accounts for 
many things in this country which seem remarkable to outsiders. On 
the question of land settlement Mr. Lange said he could nor con- 
vScieiitioMsly advise young people to acquire land at pres(*nt, even with 
the very liberal assistance of the Danish Closer Settlemcmt Act. In- 
cidentally he rid'erred with evident admiration to the rational system 
of land valuation and taxation in Australia. 

It i.s unfortunate' that tiriio did not permit of more than a hurried 
look over the establishment. There were seen a 10-acre experimental 
orchard, a f(‘W fields of the farm of .some 80 acres, the extensive gardens 
in wlii(*h are grown small fruits, vegetables, and flowers on a eoniinerclal 
scale, a eookery class at work und(‘r the supervision of Miv. Lange, who 
is as keen an enthusiast as Inn* hmsband. I’lie visit by the way was re- 
sponsible for a series of disasters to various dishes which happened to 
he at their critical slag(*s. Before leaving the Small Holder School it 
is to be remarked that this wa.s the most fileasantly sitiiat(‘d of all the 
very (deverly laid out farm schools which had been or were later visited. 

The first day on the mainland was spent in drisdiig about the dis- 
trict of Fredericia, near the present Jutland-Schleswig border. Short 
halts were made at several farms and dairitss. Among the former 
Dougaards Brolhers’ 150-aere property .seemed particularly well worked, 
and carritMl fine crops of wheat, oats^ rye, barley, mangels, and peas, all 

S romising exceptionally he.avy yields. A mixed horticultural and 
airy farm belonging to a Mr. Kromann was cited as an approximation 
to the ideal in the way of smaller holdings; though with 10 acres of 
faultlessly worked orchard and garden and 15 acres under general 
crops, and supporting eight head of dairy stock and a.s many pigs, Mr. 
Kromann seems to be making very liaiidsome money. Here every pro- 
duct of Danish soil seemed to be raised, including liazel nuts, honey, 
flower seeda^ all manner of small and large fruits, besides thoise of the 
ordinary farm and dairy. The land moreover was a poor, whitish sand 
kill twenty years ago. Good cows and jugs were seen on all these 
Spballor places ; in the case of the former odd ones had reached the 
gallon mark. 
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Near the Pjedsted dairy tlu^re is a place called a farmers^ aeed 
factory/^ really a coni and vsced drying and piekling establishment^ 
another and quite a recent co-ojH^rative enterprise. 

All seed which is to bo kept for sowing, and inxich of that for 
milling, must be artificially dric^d in this country. The method adopted 
here is that need by all the up-to-date seedsmen. The hagvS are not 
einpticHi; they are laid over lioles in the floor whicj^h they just cover. 
Hot air (130 deg, F. ) is tlnm forced tbrongh them for from six to eight 
hours. As much as 10 per cent, to 15 per cent, of moisture is thu» 
removed. Last year, to (piote the information as it was received, 
19,000. tons of grain were treated. 'Fins wm mem bersV grain which had 
l)een sold to the Government, and tin* latter paid 25s. a ton for the 
drying. 

Pickling is done by the hot water process, and oats and barley only 
are treated. For wheat and rye bluestoning is reckoned quite satis- 
factory, and this is done on the farm. Tlie hot water ])lant was put 
in by a Gopenliagen firm, and the |)roceas is roughly this: Hot water 
is kept circulating from the main tank by a f)ump wdiieh feeds it through 
a system of valves back to the tank again. The temperature of the 
water as it })asses througli these valves is kept constant at 130 deg. F. 
by the automatic admission of steam. This is governed by a thermostat. 
The seed in bags is first soaked in cold water for six hours, then hoisted 
into the hot tank and left there for five minutes, from there it passes 
under a cold shower. After draining it contain'S 30 per cent, added 
moisture; this is dried out in the manner explained previously, and the 
seed is returned to the fai*m at 90 per cent, of its original weight. The 
cost to members for this treatment wm given as a rate which works out 
to a rather liigh figure, 28. fid. i)er 3-bushel bag. 

Apart from the properties visited this day, very interesting char- 
acters were met in the gentlemen who acted as guides. These were 
Mr. T. fJ. Brash, Dairy (^mmissioner for Jutland and Fyen, Mr. M. 
Olsen, Agricultural (voiinsellor for the Fredericia District, and Mr. 
M. H. Lund, who had one time farmed in New Zealand, and did yeoman 
service as interpreter. 

The two former were very willing to discuss their statuvs and duties, 
and as these resemble somewdiat those of the inspectors of the Depart- 
ment of Agriculture in New South Wales the opportunity w^as fully 
availed of. Mr. Brash is employed solely by the State. He hm a 
lai’ge area of country as his field of operations, but is not burdened wdth 
any routine administration or even experimental work. His services 
are available to any society or individual wdthin his district for advice 
on special matters, and he i« free, to move about to investigate and 
report on any new’^ developments affecting the dairy industry. Of this 
class of officer dt Tvas gathered there are three for all Denmark. 

Mr. Olsen on the other hand has a strictly limited district to super* 
vise, He is one of about thirty men so employed in Jutland alone, to 
advise and assist farmers in their general agricultural affairs. It waa 
gathered that there is a still greater number of dairy eoinisellors work- 
ing in the same area* Mr. Olsen is employed and paid by the 
iPiwerieia and in part by the* Jutland Soeipty 

to which the local bodies are affiliated. 
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Both the loi;al associations, and the supt^rior organizations are snh- 
f^idized to a small extent hy the Government, but Mr. Olsen is re- 
sponsible only to his ow!i local body, that is his neiglibonrs wiiom he 
serves. There are within his district about 2,000 settlers with holdings 
greater than 10 acres, and the majority of these are rnemhers. The 
fartlu^st is within cycling distance (about 15 miles), and tliey are all 
either on the telephone, or within easy reach of a neighbour’s instru- 
ment. Mr. Olsen could therefore scarcely be in better toncb witli liis 
district. Some of his various duties may he listed thus; Tlie f)urchase 
of stud stock and high class seed for niemhers, the kee|)ing of recto rds 
for various classes of ljerd-l>ook stock, and forwarding consolidated re- 
turns to the society’s head-c|nart<*rs; conduct of demoiustration and 
experiment |)lots on his own and about twenty other farins; acting as 
Tnatiaging director of the so(‘d drying and pickling establisliment ; the 
delivery of about a dozen lectures a yemr to nuH‘tings of tlie association; 
witing on agricultural aubj(>cts for the local pres.s; and, lastly, by far 
the greater part of his time is oectuyned in replying to members’ in- 
quiries chiefly by ’phone, and in visiting their farms to investigate 
syiecial difficulties, and give personal advice on the spot.- With all this 
Mr. Olsen still finds time to 8uy)endse the farming of his own land. 
He was inclined to ayKdogize for his own husbandry owing to pressure 
of his y)uhlic dirties, but what w’as lacking in the thorough w’orking of 
his farm was not at all ayiymrent. It w'as gathered that Mr. Olsen was 
elected to the post of (H)unsellor hy tlie inemlK5r.s of th<‘ association, and 
the. considerations which doubtless w’eighed in lii.s selection were, liesides 
his profound knowledge of the principles and jiraetice of agriculture, 
the fact that lu? is pOBS<*ased of tact and other strong personal (yualities, 
and, above all, that he had made a tliorough success of farming in the 
district, wdiose prosperity as a wdiole it was his duty to advance. 


**That man, I think, has had a liberal education, who hat been to 
trained in youth that hit body it die ready tervant of hit will, and 
doet with ease and pleasure all the work diat, at a mechanism, it it 
capable of ; whose intellect is a clear, cold, logic engine with all its parts 
of eqnal strength and in smooth working order; ready, like a steam* 
engine, to he turned to any land work, and spin die gottamert at 
wdl as forge the anchors of the nund ; whose mind is stored %vith a 
knowledge of die great and fundamental truths of Nature and of the 
laws of her operations ; and who, no stunted ascetic, is full of life and 
fire, hut whose passions are trained to come to heel hy a vigorous will, 
die servant of a tender conscience ; who has learned to love all beauty, 
whedier of Nature or of art, to hate all vileness, and to respect others 
as Inmself.** 


-HUXLEY. 



SCIENCE AND INDUSTRY. 


Personal. 

Mr. A. E. V. RICHARDSON. M.A.. BSc. 

Mr. A. E. V. liieliardson, Whose portrait appears in this issue, occupies 
a foremost plac(^ iii the ranks of agricultural scientists in Australia. 
Since his association with the Victorian Department of Agriculture as 
Agricultural Superintendent, which dates back to 1911, he has initiated 
and control led the experimental work on the State experiniental farms, 
and has been largely res])on8ible for the impetus given to the teclniical 
development of agriculture during the past decade. 

Mr. Richardson came to Victoria from South Australia, where he 
occupied the position of Assistant Director of Agriiailture. Success, 
therefore, cain<> to him early in life, for he is now only 39 years of age. 
Rapid promotion, however, was hut the fulfilment of the yiromise of 
youth. His collegiate ami university record was a brilliant one. He 
was dux of the Ad(daide Agrieultural School in 189S, and in 1901 won a 
first class diploma of the Roseworthy Agricultural College. In 1907 
he graduated Bachelor of Arts, and in 1908 Bachelor of Seience. Two 
years later he obtained the degree of Mastcu* of Arts. First class 
honours were won in clHunistr^s agricultural clnmiistry, botany, biology, 
and geology, and he was highly commended by the Sydn(‘y University 
for his thesis for the s(‘ience degrf*e in Agricnlture, 

Wheat-bre(^ding, and the advaneement of the wheat-growing industry 
by im|)roved cultural metliods was one of the first subjects to which 
Mr. Richardson directed his attention. For two years he was super- 
intendent of the Parafield Wlieat-hreeding Station in South Australia, 
and the work which he ac(*omplished there soon brought him uiuku’ 
the notice of wheat-growers, and he was successful in securing tlndr 
co-operation for the carrying out of field cxperirrients, and the testing 
of new varieties. It is interesting to note that Gallipoli, a new variety, 
'which during the last seaspn gaA’e specially good results in the Mallee 
and the dri('r wheat-growing areas of Victoria, was <*rossed by Mr, 
Richardson while at I’anifield, and it was later fix(*d b,y him at the 
Werrilx^e Research Farm, 

The establishment of the Research farm at Werribee in 1013 inaugu- 
rated a scheme of experiiiieiital and investigational work of great magni- 
tude, and of far-reaching importance. There always has been, and pro- 
bably there alw^ays will be in some quarters, opposition to the expendi- 
ture of money for agricultural research. The history of the agricultural 
progress of the United States of America, of Denmark, and of Germany 
during the last thirty years shows the benefit conferred upon those 
countries by sustained scientific investigation, and as time goes on the 
value to Victoria of the Werribee institution will become more and more 
apparent. Notwithstandiug that much of the experimental work had 
be abandoned during the war period, the results so far gained must 
tend to improve general farm practice, and so increase production; but 
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even greater benefits may be expected in the course of years from an ex- 
haustive inquiry into physical and biological problems affecting cultural 
operations. Mi*. Richardson has imduded in his scheme the im])rovemoiit 
by selection, stud breeding, and hybridization of wheat, barley, oats, and 
other economic ]»}ants; investigation into soil renovation, fertilizing, 
and tillage rnetliods; rotation of crops and improved cropping practices; 
irrigation investigations; improvement of natural pastures, and trials 
of artificial grassing with exotic and native grasses, and many other 
lines of inquiry. 

The substantial advance made in the average yields per acre of wheat 
in Victoria during the j>ast ten years is one of the results of active 
educational and propaganda wmrk by the Department of Agriculture, 
and has returned an iiifiintely larger suiri. to the State than the State has 
spent upon agricultural science. About ten years ago the quantity of 
chemical fertilizers a])plie<l per acre was about one-half of the present 
day applicant ion, and this inereas(> has been brought about largely by 
demonstration on (iov(*rnment farm plots, and on private farms wliose 
owners were induced to assist in an educational inoveinent for the imme- 
diate Ixmefit of the surrounding districts. Not only has the grain yield 
been largcdy increas(‘d by this more generous treatment, but an addi- 
tional advantage lias come to the farmer by tlu^ subswpient improvement 
of bi.s pastures, and an increased stock-carrying capacity. 

In 1918 Mr. Ricbardsou visited the United States of America on 
behalf of the Victorian Government, and his report upon his inquiri(^s 
has done much to stimulate interest in Australia in the subject of agri- 
cultural education and development. Acting upon liis recommendation, 
the Government last session gave statutory authority for the apju’opria- 
tion of £10,000 per annum for the next ten years to be spent upon 
agricultural oducation and research. “ The future of Australia as an 
agricultural country de[)(*iKls upon the extent to which she can use 
trained specialists to increase crop production’^ is the doctrim^ which he 
preaches. Mr. Ri(diardson, who is a inemher of the Executive Committee 
of the Institut(^ of Science and Industry, has alway.s taken the keenest 
interest in its work. Tlie Commonwealth Govcmiment,” he states, 
ran largtdy assist the agri<‘ultnral develoymient of the States by the 
systematic investigation and introduction of plants, and testing them 
over a wide range of soil and climate, and by the* (\stablishmenr of 
bureaux for animal diseases and plant [lathology.” 
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Tropical Agriculture: Cotton, Jute, Flax, Linseed, Castor. 

By DANIEL JONES. 

I would like to draw the attention of the Institute of Science^ and Industry to 
industries which I think might be carried on by utilizing certain raw materials 
which could profitably Ije raised in this country. 

With respect to cotton-growing in Queensland, a considerable amount of mis- 
t«>nception has gained ground as to the amount of assistance this industry 1ms 
obtained by bonus from the Public Treasury. It is frequently asserted that as 
tMMm as the bonus provisions lapsed the industry collapsed. Nothing of the kind 
occurre<l,. for the very sound reason that the bonus provision of £5 per bale 
exported had ccas(?d to operate long before <'ot ton -growing was discontinued. We 
found that when the value of cotton was equal to what it has been during the past 
fifteen years, the profits accruing were satisfactory, but a drop to a penny per lb. 
for raw cotton in seed was largely a non-paying proposition; hence farmers 
«pf?edlly left off growing the crop. ITowever, the l>onus paid, being in the form of 
a land order tt> the producer of the cotton, had, indirectly, a honeficial effect on the 
close settlenumt of wliat are now the most prosperous farming districts of 
Soujtherii Queensland. 

Evidence? of this may seen hy any traveller through the Logan, Fassifern, 
and Rosewood farming centres. Here one realizes the value of diversified farm- 
ing, and small holdings furnishing a large population with a profitable means of 
livelihood. 

Most of these areas were 8<d<*cted hy farmers wdto, for their sons, utilized the 
Ikwiuh land order to take up homesteads of from 40 to 80 acres, and those distri<d;s 
are studded to-day with comfortable homes and farm plots, due largely to the 
impetus given to this — the Ijest form of home-making — by the utility of tin* 
cotton plant as the factor in closer settlement. 

Hundrt*(ls of farmers grew cotton in that perimi after the lapse of the bonus, 
hence, much of w'hat is surmised as to the effect of the bonus lapse is entirely 
mythical. 

When a revival of the industry occurred about tbe year 1890, due to thi‘ 
unselfish efforts of the farmers and mercantile community in Ipswich, wliost' 
ambition was to revive the industry, not only on growers’ account, but as relating 
to textile manufactures, a further bonus was sought for, and after much delay 
and opposition, a proviso was made by the Legislature that on the manufacture 
of £5,000 worth of calico or other cotton fabrics, the money W'ould he paid. ThiH 
regulation prompt(*d those who were interested in the industry to establish the 
Queensland Cotton Manufacturing Company, which, after much effort, was 
capitalized to a very insufficient amount, and started optirations at East Ipswich. 

After a struggle for about five years, the company wased operations, owing 
to insufficient capital, but primarily to the apathy displayed by tbe Govern 
ment then in power in not safeguarding the interests of the company by carrying 
out Tariff regulations provided by the Ctistoms Act. This can l)e best exjdained by 
a brief discursive statement of fact. The directors, after some inquiry and tests, 
discovered that a line of manufacture best and most profitable for the company’s 
activities related to the making of Turkish and honeycomb towels. The necessary 
machines were imported expressly from England to perform this work, the incen- 
tive being a duty of 15 per cent, on this class of goixls, as against a free Tariff, 
or at moat 5 per cent., on the other articles made in the factory, which, for the 
most part, comprised narrow calicoes, broad sheeting, twills, cellular cloth, 
butter and cheese cloths, all of superior cxeelleiice, wTiich spe^ily caught the 
attention of the local trading houses. 

Our enterprise in making these towels was, for a period, eminently successful, 
until importers of cotton textile goods in the State found that, by importing towels 
in bolts, the selvedge btdng uncut, they were classed as piece goods, and admitted 
duty free. This proved the Waterloo of our textile manufacturing at Ipswich, and 
from that time the plant has been largely scrap iron. 

I have emphasized this feature of our manufacturing enterprise in , orfict to 
correct a false impression that the cotton-growing and manufaetui^ng 
failed fey inherent economic conditions adverse to the enterprise rather than those 
wMch couldi^^^l^ ytile business acumen and sympathetic treatment, 
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^ntir«Iy avciided, and a induntry lie eontinued, particularly aa economic 

oonditiona have improved in relation to thiB pursuit. 

Cotton Yarns were made by the Ipswich (^(itton Company from local fibre in 
1800. ('iiHtoms imjiorts of this material for 1010-17 ainountiHl to £70,422 with 
a Tariff of lo, 10, and .1 per cent,, and £01.181 from Ignited Kiufjdom for use of 
manufacturers. 

Cawlir Wirks wer<' manufactured by me as a separate industry from the 
faf*tory operations, CuKtoms imports for 1010-17 sbon £8,000 for candle and lamp 
wick. 

The maiiufaetnve of ifuilin from cotton w adding; is an industrv now carried on 
in llrisbane to soim^ considerable extent. Mehhrs, M<*I)onnell and Kast, havinpr 
taken the industry in hand, are selling' larp^ (plant itics of tin* article manu- 
frtctun*d. 

Woiidhtff, such as is manufactured for nuHlical purp<>s(‘s. can be made in llris- 
bane. I havi‘ forwarded sampb's for \<»ur inspection. A local biisinesH firm 
would (‘ii^ajre in this industry if the Tariff would j»roniis(‘ a su(‘cessful home 
mark(*t, 1 trust that this asjK»ct will he fr\\ou full <*onsideratjon by the Institute, 
and that they will s(»e the importance of making the cotton industr\ a national 
(tU(‘stioii. It is practically certain that other States, as well as (Queensland, arc 
able to irrow cotton succ(‘SHfiilly. (‘iistoms imports of waddinjrs and cotton wisd 
for 1018-17 show £10,274, and 15 and 20 per emit. duty. 

1 may say that, aIthou*j:h ex)icrieficc of the 1018 drought has beim very serious 
to farmers in f?encrul, the cotton crops ha\e withstood the droii<iht. and, ‘^eiKTuilv 
Hp(*Hkin^, «iven satisfaetorj" results. • This is one particular fact in the cotton 
cultivation. 1’he hardihood of the shrub in this respc(‘t has b(‘en test<*d in past 
s(*usoriH, and has Riven every indication of its \alm‘ as a rcliahle cro]) dnriim 
unscasonahle cond it ions. 

'/7(c Jutr Plant has been «yrowinR in the nt*iRhbourh(M>d of Brisbane very sue 
cessfully, and Ibere apiK»nrs n<# reason, if Tariff ussistunce was Ri\en in the mariu- 
fa<*ture of jute Rtiods, wliy all the in'cesHiiry material shoiihl not be ^rown in 
(Qiieenslund. 

Tb(‘ manufuiduri* of w‘oo/pac/r«, and tlie production of tbe raw material. toRcffher 
with the manufacture into articles requiivd, would solve the problem of tbe unem- 
ployed, unci also provide piofitablc aeti^ities for as many new settlers as vve are 
likely to have for some yoar^. Customs imports for lbU>-l7 show £2(58, 0P5 -all 
Indian woolpacks. 

Jtvaprr and hinder tirim iniRlit. perlinps, be made from tbe \arious plants of 
the Aloe or Agave and Banana famih. There are many of thes(‘ which grow in 
Queensland so profusely as to indicate success in the mauufactun* of binder twine 
if tested. This, I think, w'<»uld be useful W’ork for the Inhtitut(‘ to engage in. 
Customs imports for 1810 17 wcTe £4*1,728 for this matiTial. 

Flan has beim growui on the (Queensland coast and downs both for straw and scM'd 
purnoses in an experimental manner. Excellent linseed fla\ has been raised at the 
Ac(dinuiti nation Society’s ground, n(*ar Brisbane, from pedigree s(‘cd brought from 
England. 

lAnscrd is a crop Avhicli has Ik'cii grown exjieri mentally, and some very line 
examples of flax and linseed from the Darling Downs and inland distriids have 
lM*en exliihited in Brisbane. I would 8Ugg(‘st that the Institute might give 
publicity to these articles. The importation of linseed for 1810-17 amountwl to 
£105^000— India, £102,000. 

Witli regard to castor oil, some apprehension exists in the minds of Brisbane 
growers that the jirice offen'd for castor lH»ans is not so high as it should he at 
present. If the Institute could guarantee a price for a number of years, the 
industry would be to more advantage, the farmers having more confidence' in the 
crop. 

Castor bean proves itself to be a drought-defying crop, just as cotton is, 
hence in these two industries we have ability to rapidly add to our agrieultural 
exports, and thus promote clow* settlement. Customs imports show castor oil 
In bulk for 1916-17 value £27,804, and Od. and 8d. duty per gallon; and cotton- 
seed oil, £26,9121, and 28. and 2s. fld. duty — if denatured, Od. and 8d. per gallon. 

These matters have be(*n brought under the notice of the Institute in view of 
the probability of starting them as secondary industries assisting those primaril> 
related, aa most of these industries would be suitable f<ir unemploy tnl returned 
soldiers. I think that the w’hole of these questions might be gone into from 
an economie or commercial stand-point. 
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Bi z. jrj?;Tgi^u5"iYif». A Tu .uI^a vrirsr.ff< i-y>es^wj£^nraeg3^^ 


/{niatnf [or [ ffrootf t n ra I i>f ut/i Hftt. ]i\ Jolin N Martin. |>}>. \ -f dSd, ,)o]in WiJ(*> 
A Sons, \i‘v\ \(»rk. HHi». Althnujjh tin* anthor lias ut*it<<*n this hook [irintarily 
for a;iri(‘iiltural Htnd<‘ntH durnij; Ihuir <‘h‘in<‘ntarv <*ollf^<* 4)1 uni\t*rsi1\ coursu, 
ho has a(‘(*on)(i)i>ho(l |>rohahl\ nnioh iiion* than hv sot oul to do. His work will 
iiiloro-st a widor «*iji‘io of roadors than Miidonl'> loarnin;^ tin* I'udiinonis of hottiiiv- 
Naturally it tn^at^ tho Mihjo«t initn tho t'oonoinir ratln‘r than tin* hvst(‘niatir 
aspis't, and it liiikv np in a oloar and holpfni niaiim'r a know lodoi* of ho1an\ with 
Un* v\ id(‘i sciono*' oi a;^n(*ult nro. K»‘w auilnir*^ havo inanaju;od t»> in\ost tho stnd\ 
of hotan\ with a Millioiontlx piaotioal iiitt'iosl. ami tho a\**iaii‘* studont, in‘'tt‘ad ol 
hoinj» attiaoti'd to an un<lor*'tandin;j; ot tho tundainontal pinniph's ot tho fnno 
t ions of plants, and all that i(‘lat«*s tinioto, has omI\ scant ]»crfiinotory 

atU*ntion to his fo\t l)Oi>ks. Ihot^'ssoi Martin’s h»>ok, howo\or. is mon* than 
an (doiiiont.ii \ iiuidc' It pioxidos .i \aluahlo int ntdiiot ion to tin* principal foa 
(nros of tin* sci<*nco. and sin\»*\s Inoadlx tho wlndi* railin' of plant lifo Tho 

ciiaptors on tin* <ilii.i*. for iiistanci*, and t>n fnnoi and l<‘in fdants, an* dealt with 

inii<*l» inoio fnllN than in nntst to\f hooks ot a similar chauiotor, and tho ])aoos 

lack nothin*! t>l si iontitlc \,ilno h\ hoin;L^ handled in an a^'ro(‘ahlo manin*!. ( hn* 

object ainieil at is to uIm* a jio»n‘ial knowlo»lj»o ot <nlti\at»‘d plants, ot plants not 
on1ti\atod. hut like tin* rimts and sinuts. lolated to ai^rnulturo, and of Ihost* 
plants which oin* must know in oidei to understand tin* o\olution of plants. 
Allot ln*r purpose is to i!t\o such a ‘'<*neial know lod*ie of plant anat4>iu\ and tin* 
funct ion of plant striM'tuics, that one will ha\4> the iH*ces'.ai\ know i(*d« 4 e for the 
Hfud\ of sm-h agricultural suhj<*cts ah liort icultui c. fo?e-tr\. and farm crops, and 
also a liasis foi the st iid v ot tin* spooial hol4UU(*al suh)ects. Tin* hook is di\idcd 
into tw’o [)<ir1s I ’art I studies the dilfort'iil phuhi'h of the plant as tlio\' oei'ni in 
lelaticm to each otlier, wliilc I’art U. is de\«dcd chi(*th to u study of plants as 
to kinds, n‘lat ionships, o\olution. and hcicditu din* footnotes will enable 

a student win* wishes to piosecute his htudi<*s in one jiairnular hiancln su**h a*^ 
inorphol<»fjV, plant patlmlo^v, ta\«»in>in\, to do so. An a«lnmahle featuie of 

the hook are the photo*;raphs. The repi oduetions aie ♦*\e(*llent , and half* to a 
ijuickf'r M'ali/.ation ot the suhjeets llnw dipii't, an object in»t alwass attained Iin 
tin* einployirieiit of illustrat ions, 

Thr liitfht t .s*(* of t/nnv in Soil hHftroxitiCHf. Visa Ai^ee, pp. lii S!t (Mtlih, 
OraiijLn* dinld (’oinpaii>. ddiis hook showhl pi4*\e ol (*4msid,o a hie valm* to all <*ulti 
valors of the soil, as n ailds njat<‘riall_v to tin* kn(»w ledjii* ;j:aiiu*d upon this 
important suhjeit \i)pai<*ntl\ faim piaetue in Un* [ nited States of America 
hah proj,!H'ssed far he>oMd tin* j!em*ral lex el fjf Australian nn thods if a nn*an can 
he struck hetwe4*n the best and the woiM of our waxs of doimj thiiiLr*' t‘U‘ liie 
author .states tihapterlX.i that ’‘a hulh'tin ol 1ln*.\»w ^ork X;,*! icnlt ur*il Kxperi 
Tuent Stat ion . pti hi islicd earlx in JU|, calls attention to tin* lapid iiicrcasi* in dr* 
mand for {Jiround limestone in \<'W Xoik. Within tin* last lixe x<‘;us the niimher of 
*!riiidin;; jilaiits within tlie State liad iiicnasotl Irom 1 to VaJ, and more Diaii 
a do/a'ti outsiilc plants are shipping: e\tensi\el\ into the Stale." 'too oft<‘n loo 
much in exjiected from lime. Althoujzh it can neutiali/c arid. soils, it cannot take 
the place of drains in xxatcr-lo^^cd soil, nor does it alto.ijcthi*r ohxiate tin* use of 
cultural imtdcnicnts or tertiliyers, as is treijuenllx !maiL;incd. Intelliei'nt men 
who like to renM(»n thin^is out for tliemH‘l\eH will re<*ei\e ])h*nt\ of srshintanii** 
from this nexv text hook. 




177(0/0. hf, narnjil rv/.'/o'o (/.» . 

Mr. F. LEVERRIER, K.C., Chairman of the New South Wales Committee 
of the Institute of Science and Industry. 
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Liquid Fuel. 

HK Anti f»r«>file<'ring S\il> coiiiinittcc on tin* Price of 

iMolor Fin‘1 has reported that tin vitnatiou as rcgar(l«? supplies 
if ]>ctrol alanning, and has stronicly f*x]H*OHs(Hl tfie opinion 

that the iiltiniat(‘ solution of tlic liquid fin'l luadihnn is fho 
I production of alcohol (or pov\cr ]>urpost‘N. 1 )isciissing this 

rojiort in a rci'cnt s})(M‘ch al S\dnoy, Ihc Trlnu* Minisf(*r fiointcd out 
that the cpiestion of liquid fuel '>u]»plics is of \ual iin]>oriancc to Aus- 
tralia from till* stand ]»oint both ol national defence* and industrial 
dc\ <‘lopincnt. Tin* ( V>rnmon\v(‘alth depends almost ^olelv for her 
suf>[)lies of Ihpiid fuel upon tlie outsidt^ \\orId, and inqiort*' about 
20.000, 000 gallons ol piUrol, and a larger (plant ity of kiu-oseiie, ])(‘r 
iinniiin. T1u*h(* supidie^ are drawn not even from oth(‘r jiarls of tin* 
Empire, Imt from for(‘ign count ri(*s. Any cinujinstamas wliich deprived 
tlie ‘Cbminion wealth of its requirements wmuld sc'riously einharra.ss the 
industrial life of tlie community, and would ])raetieall\ paralyze all 
efforts at defence* from outside aggression. From tin* industrial jniint 
of View alone, Australia has everything to gain from a thorougli explora- 
tion of all po.shibJe ««(>urees of liquid fuel iinl(*ss slie i^ eont(‘nt to continue 
to pay more than her couqietitors for a commodity which is now the 
basis of modern industry. 

The assurance of the Prime Minister that tlu* (i()V(‘rnment would 
do anything in iIkS jiow’cr to encourage the mauufactnrt* of fiowu^r- 
alcohol for fuel purposes, and that, for that ])ur})os(*, the servicers of 
0 . 4094.-2 J 29 
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the Institute of Science and Industry would be called in, will therefore 
be welcomed by those who have given any thought to the question. 
Experts are agreed that the supply of petrol must in the not-distant 
future inevitably fail. 

Every year the world’s demand is increasing prodigiously, and the 
price is rising. In the United States of America alone, notwithstand- 
ing civilian economies to make provision for war requirements, the 
consumption increased from 1 , 200 , 000,000 gallons in 1914 to 

2 . 680 . 000 . 000 gallons in 1918 — an increased annual consumption in 
five years of 1 , 480 , 000,000 gallons. To the enormous growth of road 
motoring during recent years there will now bo added the requirements 
of high-grade petrol for aeroplanes and airships. Commfmtiiig upon 
this point. His Majesty’s Petroleum Executive, in a report of the 
Inter-departmental Committee on various matters concerning the pro- 
duction and utilization of alcohol for power and traction purposes, 
assorts that no limits can be assigned” to the development that may 
be anticipated in those directions alone. Whilst it is impossible for 
us,” states the report, to forecast the development of total petrol con- 
sumption of all countries, and for all purposes, facts are not wanting 
to indicate the likelihood in the not-distant future of so great a pressure 
of demand as to cause, at any rate, a very high level of prices, and we 
are satisfied that close investigation should now proceed with the object 
of providing alternative supplies of motor fuels derived from new or 
supplementary raw materials.” 

The main question affecting the use of power-alcohol is one of price. 
Investigation of the problem was delayed in Great Britain in 1905 until 
such time as there might he an approximation between the prices of 
petrol and spirit sufficient to create a practical alternative of choice 
between the two. The Expert Committee in Great Britain has now 
reported that we are satisfied that the time lias come for Government 
action, which should pay due heed to both current and prospective prices 
for petrol, or other p(?troleum products, benzol, and alc^ohol motor fuel 
or its admixtures.” Under the pressure of war stimulus the production 
of industrial alcohol in the United States of America increased from 

14.000. 000 gallons in 1915 to 50,000,000 gallons in each of the years 
1916, 1917, and 1918. 

Comparing economic conditions as they exist in Great Britain and 
in Australia to-day, and having regard to the possibilities for enormous 
agricultural expansion in this country, Australia is in a better position, 
perhaps, to encourage the production of power-alcohol than is the 
Mother Country. The Institute of Science and Industry has already 
issued a report upon the yield of alcohol obtainable locally from various 
substances, and it has investigated the most likely of our raw*inaterials. 
From the technological stand-point, the ideal raw material is sugar 
molasses, of which Queensland produces annually 10, 000,000 gallons. 
The possible sources of the supply of power-alcohol are itiexhaustible, 
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for it can be distilled from any material containing sugar or starcli. 
Alcobol can, therefore, always be made in the locality of the demand 
if crops are grown for the purpose, and consequently farmers could 
co-operate in the distillation of the raw^ material, and produce a cheap 
liquid fuel having many distinct advantages over pc^trol. While the 
price of petrol, in view of the ravenous demand for it, is almost certain 
to continue to increase, the cost of production of power-alcohol will 
show no such tendency. The principal objeetion to the use of the 
latter — the difficulty that may be experienced in starting the engine 
from cold — has already been removed, as the result of experiments 
carried out hy the Institute. 

Another source of liquid fuel is coal. Oreat Britain, the United 
States of America, and Canada are now spending large sums of money 
upon the chemical investigation of their coal resources with a view 
to the more economic Ireatinent of their rapidly diminishing supplies. 
It has been stated that Great Britain alone loses by-products from her 
coal to the value of £200,000,000 per annum, and that if the existing 
indiscriminate and wasteful methods were replaced by the most economic 
means of consumption, not only would she be able to manufacture 
sufficient benzol for her own use, but would also obtain large quantities 
of sulphate of ammonia and other chemicals, which form the basis of 
explosives, dyes, frc. This estimate is probably a scientific more than 
a i)raciical one, hut it indicates the tremendous waste that takes place 
owing to a complete disregard of economic principles. A great deal 
of successful ex|)eriTneiitatiori has been done recently in Great Britain 
and the United States (»{ America upon the recovery of tiie volatile 
by-products and the utilization of the carbonized products, which as 
fuel is, in luany respects, far superior to coal. Some time ago the 
Institute of Science and Industry appointed a strong and influential 
committee to inquire into Australian conditions, but unfortunately little 
has been done, as no funds were available for the committee to carry 
on its work. 

If practically the whole of the Xew South .Wales output of coal 
were carbonized in by-product coke ovens or retorts and the benzol 
were saved, we Avould expect to get at least 17,000,000 gallons of benzol 
from the 8,500,000 tons of coal. In addition, other valuable l)y-})roducts 
in the form of sulphate of ammonia and tar wYuild be recovered. The 
value of the by-products now^ wasted per ton of (‘oal is estimated at 
17s. 4d., which ivS considerably more than the value of the coal itself at 
the pit’s mouth. Sir Boss Smith has recently directed attention to the 
importance of Australia making herself independent of outside sources 
of supply of liquid fuel. From the defence point of view in connexion 
with aviation and motor transport, as well as from the stand-point of 
general industrial development, the importance of the matter can 
scarcely be over-estimated. 


E\ N. R. 
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POWER-ALCOHOL. 

In view of the shortage of petrol, it is not surprising to find that 
the question of utilizing alcohol as a liquid fuel is being taken up in 
many countries besides Australia. The practicability of producing 
motor fuel from molasses has recently been investigated by a Special 
Committee appointed by the Hawaiian Chemists’ Association at Hono- 
lulu. Already one distillery has been established for the manufacture 
if alcohol for use as a fuel, and it is asserted that the results obtained 
have shown conclusively that, if the molasses from all the sugar mills 
in the island were used for that purpose alone, it would be sufficient 
to meet all Hawaii’s demands for motor fuel. In the Bulletin issued 
by this Institute oti jwwer-alcohol, it is pointed out that, if the wliole of 
*.he 10,000,000 gallons of molasses which arc produced annually in 
Queensland were used for the distillation of alcohol, the yield would be 
4,100,000 gallons. From the economic point of view, the main difficulty 
18 to get a sufficient quantity of molasses collected at one centre for 
distillation; but, until the existing Excise duty of Is. a gallon is 
removed, there is no possibility of developing the industry in Australia 
so as to compete successfully with petrol. 


POWER-ALCOHOL INVESTIGATION OFFICERS. 

It is announced that Colonel Sir Frederic Nathan, K.B.E., late 
R.A., has been appointed Power-alcohol Investigation Officer, under the 
Fuel Research Board of the Department of Scientific and Industrial 
liesearch. The appointment of this officer has been made as a result 
of the consideration given by the Committee of Council for Scientific 
and Industrial Research to the report of the Inter-departmental Com- 
mittee on the Production and Utilization of Alcohol for Power and 
Traction Purposes, which recommended the establishment of a small 
permanent organization, under the Department of Scientific and Indus- 
trial Research, to continue investigations into these problems. The Fuel 
Research Board proposes to begin by bringing the wT^rk already being 
done, both as regards production and utilization of alcohol, into proper 
focus. Sir Frederic In athan, who, before the war, was Superintendent 
of the Royal Gunpowder Factory, at Waltham Abbey, and later, Works 
Manager of Messrs. Nobel’s explosives factory, Ardeer, was the officer 
in control of alcohol under the Ministry of Munitions during the wat, 
and Chairman of the Production Section of the Inter-departmental 
Committee above referred to. He has been intrusted with the survey 
of the present position, and with making proposals to the Board :^or 
such experiments and research as ms.y from time to time appear to be 
necessary. Professor Pierce Purcell, who was Secretary of 
Pa^ Inquiry Committee, has also been appointed to act as Pent liivesti- 
galion Officer under the Fuel Research BoaiNi. The duties of the P^^ 


EDITORIAL. 


Investigation Officer will similarlj be to keep the Board infonned of all 
progress in connexion with research into the utilization of peat, to 
continue and extend experiments on the mechanical cutting and winning 
of peat, and to make arrangements for teats of the use of j)eat as a fuel 
under boilers. 


POWER-ALCOHOL FROM SAW-MILL WASTE. 

In an article on power-alcohol which appeared in the last issue of 
this journal, attention was drawn to the manufacture of alcohol from 
saw-mill waste, and it was stated that up to the present softwoods only 
have been used for the purpose in America. The Forest Products 
Laboratory, Madison, U.S.A., has recently completed a comprehensive 
inquiry on the whole question, and advance figures have been received 
showing the yields of spirit obtainable from various timbers. These are 
shown in the following table : — - 

ALCOHOL FROM WOOD-WASTE. 


from differorit Timbers in United States of America. 


Sori’woons. 

Hardwoods. 


Yields i'l Imperial 


Yield in Impt^rial 


gals. (93 per ceut. 


gills, (95 yter cent. 


spirit ) per too. 

Species. 

spirit) \ter ton, 


allowing 5 per 


allowing 6 per 


ce.it. Distlllatioa 


cent. Distillation 


Lo«» 



Idaho White l^ine 

21-87 

Birch 

12 05 

Red Spruce 

21 -32 

Hard Maple . . 

8*53 


22-41 

Silver Ma|)le 

13-13 

Douglas Fir (Montana) . . 

19-22 

Beech 

5-62 

,, (Wash.) 

22-35 

Wliite Oak . . 

11-56 

White Pine 

21-07 

Retl Oak 

7-53 

Long-leaf Pine 

23-23 

Sycamore 

9-03 

ff ' * 

23-48 

Slij)pery EJrn 

5-58 

Lodgepole Pine 

20-30 

Red gum 

10-29 

Norway Pine . . 

i 21-82 

Oottonwood . . 

6-73 

West l.Arch 

14-03 




i 24-40 



„ . . . . 1 

i 19-53 



West Hemlock 

22-47 

i 


Sugar Pine 

17-07 

! 


»» 

White Spnice , . 

20-04 

1 


24-06 

I 

1 



Further information, with comments and interpretation of the above 
results, will bo published in the American Bulletin y which is to he 
published shortly on the matter; but at present further particulars 
cannot be given. It will be seen that the yields obtainable from hard- 
woods are much lower tlian those from softwoods. With the facilities 
and resources at its disposal, it has not been possible for the temporary 
Institute to carry out any investigations on the yields of alcohol 
obtainable from Australian woods. The question is one of undoubted 
importance, in view of the enormous quantities of timber wasted in 
this country. It is one of the many urgent problems awaiting invcj«tiga- 
tion by the proposed Forest Products Laboratory. 
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LIQUID FUEL AND FUEL ECONOMY. 

The unsatisfactory position of Australia in regard to her liquid fuel 
requirements lias frequently been pointed out. From the defence 
point of view alone, the situation is extremely serious, since the carrying 
on of motor transport, and aviation is entirely dependent on, imported 
fuel. The proposal to manufacture power-alcohol has been exhaus- 
tively inquired into by this Institute from a scientific and technical 
point of view. The question of the benzol industry in Australia has 
been reviewed by Mr. V. G. Anderson in a series of articles which 
recently appeared in the InduMrial Australian and Mining Standard. 
The question as to whether we could produce sufficient benzol to supply 
our domestic requirements of motor spirit is answered by Mr. Anderson 
in the affirmative, that is, provided the whole output of coal in New 
South Wales is carbonized in by-product coke ovens or retorts and the 
benzol is saved. English and American experience over long periods 
has shown that from 2 to 3 gallons of benzol can be recovered per ton 
of coal. In Australia, using a blended mixture of coal from different 
fields, we would expect to get, at least, 17,000,000 gallons of benzol 
from 8,500,000 tons of coal. The approximate value of the products 
obtainable from 1 ton of coal carbonized in by-product coke ovens is 
estimated by Mr. Andersou at l7s. 4d.; and, in addition to this, 14 cwt. 
of coke would remain. This is very considerably more than the cost 
of the coal at pit^s Tnoutli, which averages about 12s. 6d. per ton. 


UNITED STATES OF AMERICA BUREAU OF STANDARDS. 

A report has recently been issued on the work of the Bureau of 
Standards at Washington for the year ending the 30th June, 1919. 
The Bureau is organized in. 64 scientific and technical sections, and 
twenty clerical and operative sections. During the year, the Bureau 
issued 51 publications, not including re})rints, 36 of which were new, and 
fifteen revi.sions of |>revious publications. In the various laboratories 
of the Bureau, more than 131,000 tests were made during tlie year. The 
funds made available for the year amounted to, approximately, £600,000. 
A noteworthy event of the year was the completion of the industrial 
laboratory, in, which will be housed the divisions having to do with 
researches of structural timbers. The building also includes a com- 
modious kiln, for the use, among other apparatus, of the ceramics 
division for the ex7>erimental production of new clay products and 
other general investigational purpo.ses. 


NEW METHOD OF DEHYDRATING FOOD. 

Moats, eggs, vegetables, and fruits can now be dried in a manner 
which preserves their original properties and nutritive value and still 
have an appearance of freshness when prepared for the table. Although 
in former years tlierc were dried fruits and vegetables that had a fine 
appearance, it was often found that they had been treated with sul- 
phites and other materials, the use of which had been questioned by 
food expt^rts. Dr. K. (i^eorge Falk, of the Harriman Research Labora- 
tory, Roosevelt Hospital, New York, explained the new methods in 
an address before the New York Section of the American Chemical 
Society, of which he is a member. He announced that, following the 
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experimental stage in this process, meats and vegetables had been 
thoroughly dried in the Industrial Chemistry Laboratory of Columbia 
University under the supervision of Professor Ralph H. McKee, and 
had been shipped to different parts of the world, where they have been 
used with success. One consignment of the meat dried in this manner 
gave great satisfaction in Armenia, where it was distributed by tbe 
Near East Relief Fund. Other products of tlie new dehydration process 
had been taken to distant parts of the world by exploring parties, and 
• had been found to answer all the requirements. 

Dr. Falk said that from these meats and other foods which were 
dried in a vacuum delicious dishes could be made, the taste of wliicJi 
would commend them to any housewife. From the dried meat, savory 
stews and hashes are made, while the vegetables which may be incor- 
porated with the meat havei as fine a flavour as if they had only recently 
come from the garden. It would be possible by means of this process 
to dry beef in vacuum ovens in parts of the earth wliere cattle iri^^iy 
be raised very cheaply, as in Argentina, and to tran-sport the dried 
product for many thousands of miles at very low freight cost. As 
canned fruits contain eonsiderahle moisture and are placed in metal 
containers, the advantages of the vacuum-dried products become mani- 
fest, according to tbe view of Dr. Falk. “ Transportation,^^ said he, 
has always been a question of vital importance. Ships and other 
common carriers are always at a premium, and, again, certain kinds 
of food require* special equi])inent, such as cold storage. For example, 
the ]>lentiful sujjply of sheep in New Zealand might benefit the re.st of 
the world to a greater extent if more transportation facilities were 
available.” Dr. Falk said that usually sun-dried meats and other foods 
w(!re diseoloiired, and that their nutritive values were impaired. While 
even with fairly good methods of dehydration it would have been found 
necessary to use hleaehing agents, a recourse which was not required, 
according to the process developed at the Ilarriiiuin laboratories. Tlie 
incentive to dev(‘lop tins inetbod of preservation for food products was 
given early in November, 1917, by Colonel John R. Miirlin, in charge 
of the Division of Food and Nutrition of the United States Army, and 
was developed bv Dr. Falk, Dr. Edw^ard M. Frankel, and Professor 
Ralph H. McKee. 

ADVANTAGES OF VACUUM DEHYDRATION. 

“In tbe debydratiou of meats,” Dr. Falk pointed out, “the tem- 
perature must be kept below tbe point at which the proteins coagulate, 
for if there is too low a temperature the process of dehydration will be 
unnecessarily prolonged, ^vith the result that often spoilage will occur, 
and the overhead cost will be greatly increased. It is possible to solve 
this problem of deliydration by^ tbe use of a suitable vacuum drier, in 
which the meat or other food product is introduced, in pieces of suitable 
size, and kept in the vacuum at a temperature wbicli is below that of 
cooking, or which makes no appreciable change.” T)r. Falk said that 
a large variety of foods had been dehydrated by the vacuum method, 
and that a number of others will probably be subjected in time to tbe 
same process. The mechanism used is not complicated, and can he 
easily installed at remote places. “ In considering food preservation 
methods in general, it may be stated,” he said, “ that such methods will 
come into use more and more,” The Government estimated that 50 
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per cent, of the fruits and vegetables grown in this country never reach 
the consumer as a result of poor transportation facilities, irregularities 
in marketing, and other causes. At the same time, greatly because of 
recent work on such questions as food hormones, the tendency is to 
use fresh foods wherever possible. The newer dehydration processes 
approach more nearly the requisite standards of fresh foods than do 
the older methods of preservation. The whole question is in a state of 
development. Dehydration offers the most promising outlook for the 
future. Air dehydration marks a great advance over the older methods 
of food preservation, and it would appear that vacuum dehydration 
possesses, in its turn, advantages over air dehydration. — {Journal of the 
Franklin Institution, Vol. 189, No. 1, January, 1920.) 

GAS-MASKS FOR INDUSTRIAL USE. 

The gas-mask is rapidly finding its proper place in the industries. 
Experience has show^n that it has a wdde application in protecting work- 
men from the noxious gases and fumes given off in many chemical 
operations. In rubber factories, gas-masks could be used around volatile 
solvents, such as carbon disulphide, carbon tetrachloride, sulphur 
chloride, and certain organic accelerators. In allied chemical plants 
they give good protection in pyrite smelting and roasting operations 
wherever sulphur dioxide or oxides of nitrogen are encountered. The 
war gave great impetus to the development of better gas-masks, and 
the United States of America Bureau of Mines has established a gas- 
mask department at its Pittsburgh Experiment Station, wdiero masks 
of the army type are being developed for industrial use. The matter 
has already been taken up by this Institute in eollaboration .with a 
Committee of the Broken Hill Mine Managers^ Association, and a 
number of the latest type of box respirator masks is b(dng obtained 
for experiinental purposes. 

NEW SUGAR CANE PESTS. 

Supplementary iufonnation to that which has already been pub- 
liahed by the Queensland Bureau of Sugar Experimont Stations dealing 
with lepidopterous pests has recently been printed in Bulletin No. 9. 
The bulletin has been prepared by Mr. Edmund Jarvis, Assistant 
Eiitimologist to the Queensland Government. Four of the insects 
described affect cane in other countries, and two of them — whicb 
happen to be closely related to the destructive Army worm” (Cirphis 
unipunctata) — at times cause sufficient injury to compel growers to take 
repressive measures. In addition to describing early-life stages, the 
writer has prepared lists enumerating a nurnber of lepidoptera allied 
to the insects under consideration that affect cniie elsewhere^, reference 
to which will enable readers to determine at a glance indigenous species 
that may prove hurtful to this crop in tlie future, together witli those 
whose possible introduction into Australia is undesirable. 


CONTROLLING THE CORN WEEVIL. 

The Marion County, Florida, agricultural agent, co-operating with 
the Bureau of Entomology’s field agent in Florida, reports hie most 
valuable work to be coiitrblling the corn weevil During the current 
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season, approximately 850,000 biisliels of corn were raised ia his county. 
The ^ series of lueetings, and gave illustrated lectures about 

the evils and control of the corn weevil, with the result that a great 
many farmers have built air-tight cribs for the proper housing and 
fumigation of their corn, and, as a direct consequence, many thousands 
of bushels of corn have been salvaged. The Weekly News Letter states 
that an air-tight crib large enough to store a reasonable amount of 
corn is the first essential in combating the weevil. It is also necessary 
that the corn be thoroughly dry, to prevent heating, before it is pllced 
in the cribs for fumigation. The best results usually follow wliere the 
husks are removed from the corn, so that the grain can be placed in an 
open crib for a period of ten to fifteen days, where it will have access 
to plenty of light and air. This also 0 ])erate.s to free the grain from 
the weevil, which cannot withstand light, especially sunshine. After 
the com is thoroughly dry, it should be placed in an air-tight crib, and 
4 lbs. of carbon disulphide should be applied for each 1,000 cubic feet 
of space in the crib. If the shucks are not removed, the quantity should 
be doubled. The application should not he made on damp and rainy 
days, as too ranch moisture preveats speedy evaporation. A second 
fumigation should he performed within 25 to 30 days after the first. 
Ordinarily, two fumigations are sufficient to save the corn crop, 
although it is essential to watch the grain closely thereafter, and, if 
necessary, to make use of the carbon disulphide treatment a third 
time. 


HIGHWAY WORK IN THE UNITED STATES OF AMERICA. 

Delayed in its programme of good roads construction by the w^ar, 
and confronted at the end of that period by a condition of badly run- 
down highways, the Federal Government of the United States of 
America, co-operating with the highway departments of the several 
States, has resumed the vigorous prosecution of the work, and, states 
Mr. David F. Iloaston, Secretary of Agriculture, tliere is now no 
special obstacle to the construction, in the different States of the Union, 
of those roads which serve the greatest economic needs. In his annual 
report, Mr. Houston writes : — Good roads are os.sentlal to the pros- 
perity and well-being of urban and rural communities alike. They 
are prerequisite for the orderly and systematic marketing of famj 
products, for the estahlislnnent'of satisfactory rural schools, and for the 
development of a richer and more attractive rural life.” Recognising 
these facts, the Federal Government, through the ])asBage of the 
Federal Aid Road Act in 1916, inaugurated a policy of direct financial 
participation in read-buildinsr operations in the various States. This 
Act appropriated $75,000,000, to be matched by an equal amount from 
the States, for the construction of rural post roads over a period of 
five years, and $10,000,000 — $1,000,000 a year for ten years — for roads' 
within or partly within the national forests. It required each State 
to have a responsible central highway commission with the requisite 
powers and funds. All the States have complied with the terms of the 
Act, although it was necessary for them to enact additional legislation 
or to amend their constitutions, to provide sufficient funds to match 
the Federal apportionment, and to strengthen existing central highway 
bodies or to ertote new agencies. 
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ROAD WORK AFTER ARMISTICE. 

When those preliiniiiary .steps had been practically completed, 
and the Department and the States were about ready to proceed 
vigorously with the actual construction of roads, the United States 
entered the war. It soon boeame necessary greatly to curtail highway 
building because of the difficulty of securing transportation, construe- 
tion materials, and the recpiisite services. After the armistice was 
sigmid, arrangements promptly were made for the active resumption 
and vigorous prosecution of road work in all sections of the country, 
not only with a view to repair the damage wrought by the heavy traffic 
forced upon their higliways during the war, when maintenance opera- 
tions were seriously interfered with, but also to provide adequate trails- 
portatioii facilities to serve the increased needs of agriculture and 
industry. Heeognising also that road-building activites would furnish 
suitable employnient for many unemployed men during the period of 
transition from war to peace, the Congress, at its last session, accepting 
the recommendation of the Department of Agriculture, appropriated 
$209,000,000, in addition to the $85,000,000 provided by the original 
Act, for the extension of road construction in co-operation with the 
States, and also made some important arnendnients to the Act. The 
definition of the kind of road.s that can be constructed was greatly 
broadened, and the limitation on the Federal contribution for any one 
road was increased from $10,000 to $20,000 a mile. These amend- 
ments, it is stated, have greatly facilitated consideration of, and action 
upon, the road projects submitted by the State Highw’ay Cornmis- 
«ions. There is now no special obstacle to the construction in the 
di'fTcrent States of the Union of the roads whieh serve the greatest 
economic needs. 


FUEL ECONOMY BY-PRODUCTS FROM LIGNITE. 

Important progress is being made in Canada in investigating the 
possibility of obtaining valuable volatile products by the carbonization 
of lignites — low-grade coals of which there are large deposits in the 
Prairie Provinces. The problem of coal-supply in southern Saskat- 
chewan and Manitoba is serious, and though there are large available 
supplies of lignite, they contain over 30 per cent, of moisture, and their 
calorific value is less than 4,000 calories per gram. The carbonization 
experiments were divided into small-scale laboratory tests, large-scale 
laboratory tests, and seini-commercial tests, the primary objtK't of the 
investigations being, not to design a commercial plant, but to obtain 
the accurate data essential for the scientific design and control of such 
a plant. 

Results of the small and large scale laboratory tests have recently 
been published in the Report for 1918 of the Mines Branch of the 
Canadian Department of Mines, but inforirfation regarding the semi- 
commercial tests is not yet available. As regards tar-oils, the best 
results were obtained with slow heating, at a temperature of about 550 ^ 
C., the yield being about 5.9 gallons per short ton of moist coal as 
charged. This gave a carbonized residue of 890 lbs., together with 
10.4 lbs. of ammonium sulphate, and a gas yield of 2,760 cubic feet. 
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The highest yields of ammonium sulphate were 16,8 Ihs. per short ton, 
obtained with rapid heating at from 750° to 800° C. ; 11.5 lbs. of 
ammonium sulphate; 5 gallons (Imp.) of tar-oils; and 870 lbs. of 
carbonized residue having a calorific value of 12,400 B.Th.U. per lb. 


FARMING SCHOOLS IN EUROPE. 

Something of the character of reconstruction work going on in agri- 
cultural districts of Italy can be gained from data recently compiled 
by the States Relations Service of the United States Department of 
Agriculture concerning tlie itinerant agricultural instruction of that 
country. According to the latest statistics, the fanners of Italy have 
had .the benefit of instruction from 278 agricultural professors, who 
travel through tlic country giving short courses, which are hotii 
theoretical and })ractica] in character. The cost of this work is 
approximately £80,000 a year. Tliis expense is shared by the State, 
the provinee., and some local organization. Thirty-eight of these 
itinerant professors specialize in siieli subjects as cheese making, silk- 
worm raising, mulberry culture, viticulture, fruit culture, and plant 
diseases. Since tiie close of the war, many eourses have been conducted 
in farm mechanics to instruct farui labourers in the use and repair of 
fann machinery. Courses in farm bookkeeping for young men and 
women have also been contemplated. 


PAPER YARNS— DEVELOPMENT IN GERMANY. 

The Uvses to which paper yarns were ]mt in Germany during the years 
ef the great war are irianifold, and the ingenuity shown therein is worthy 
of admiration. Paper string as well known nowadays, but the Germans 
have used, and still eontinue to use, paper yarns for sacking, mats. 
car])ets, table covers, dress stutLs for liouse wear, and for aprons, curtains, 
casement cloths, and even for suitings, underclothing, &(*. As things 
are getting mor<‘ normal, and cotton yarn can now be obtained in Ger- 
many, naturally a good many of the uses to which paper yarns wore 
put have now been abandoned, but apparently a good number of tlu‘ 
articles have, so to speak, come to stay. 

The Textile Mercury state's that, when travelling in Germany to-day. 
the observant man or w^ornan will notice that many of the seats in first 
and second class compartments have been re-covered with a material 
woven from paper yarms, and it must be said that in most cases one 
gets the impression that the material is likely to prove very serviceable, 
although it is, of course, harder and more brittle than Vlie [)lush or 
velour formerly used. Paper suitings, underclothing, &c., are already 
out of date, and almost unsaleable, but mats, carpets, and more especially 
printed paj)er-woven material for casements, curtains, and for many 
decorative purposes still find a ready sale, and will likely do so for years 
to come, as they are much cheaper than cotton goods. 

Paper window curtains, printed to give the effect of tapestry, and 
decorative stuffs, are very much in vogue, as are also carpets, stair- 
casings, &c., and these will be valuable for a long time yet, as they have 
been proved to be very serviceable. The designs for decorative stuffs 
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are mostly small, flowery patterns, with short repeats, and in neat, 
as a rule, dark colours, all glaring colours being eschewed. These 
decorative stuffs can be bought to-day in the shops at 4 marks per metre, 
30 inches wide; or, at the present rate of exchange, at about 6d. per 
yard. Plain material, unpi’inted, as used for coarse aprons, &c., costs, 
the same width, 2d. to 3d. pc^r yard; and small finished aprons, with 
one pocket, can oven be bought for from 2 to 3 marks, or 3d. to 4d. each. 

The main drawback as regards this kind of material is its stiffness 
and^ liability to break when crumpled or creased. Naturally, also, it 
cannot be washed in the ordinary way, but must be cleaned with soap 
and cold water, and scrubbed with a not too hard brush. Nuinbers of 
women of the working class wear skirts made of pa|)er material, and 
on the whole they appear to w^ear well, and they cannot, without close 
examination, be distinguished from cotton material. 


SHEEP FEEDING EXPERIMENT. 

The practice of artificially feeding sheep during long periods of 
dry weather has not yet become general in Australia, because it is 
generally regarded as being too expensive. A series of experiments 
carried out by Mr. G. L. Sutton, Agricultural Commissioner for the 
Wheat Belt of Western Australia, disposes, however, of this objection. 
His object was to ascertain wbether an animal could be maintained in 
a healthy condition for four or five months on chaffed hay alone, there 
being no intention of attempting to fatten the sheep or prevent it losing 
some condition. Summarized, the conclusions to be drawn from the 
three experiments are: — 

(1) That sheep, not in lamb, and averaging about 80 lb.s., can be 

kept in a thrifty condition during the summer on 1 lb. of 
good chaffed hay per day. 

(2) That larger rations are not warranted when the object of hand 

feeding is to carry sheep over a limited period from a time 
of scarcity to one of plenty. 

(3) That a daily ration of § lb. whole oats is not of itself sufficiently 

bulky unless coarse feed is available. 

(4) That in-lamb ewes (80-90 lbs.) can be carried over during the 

summer months in a thrifty condition on 'i lb, whole oats 
provided they have access to stubble straw. 

(5) That if the production demands, due to lamb bearing, are to 

to met by the food supply, a ration of 1 lb. chaffed hay will 
require to be supplemented with oat grain. 

(6) That feeding oat grain influences the productioii of bigger and 

stronger lambs. 

(7) That when the sheep are entirely handfed, the ration should 

consist of a mixture of chaffed hay and grain, and if a ton 
of chaffed hay can be purchased or produced at half, or less 
than half, the cost of a ton of oat grain, it can economically 
form the bulk of the ration. 

(8) An ample suppl> of salt should always be provided for sheep on 

stubbles or other bulky dry feed, 



EBITORIAL, 

THE EMPIRE’S COTTON INDUSTRY. 

Frank recognition of the serious position of the cotton industry 
is shown by the emphasis given to a luimber of important })roposals 
submitted by the Board of Trade Committee, which was appointed to 
investigate the best means of developing the growing of cotton within 
the Empire. Since 1017, as is well known, the situation was bad enough, 
but it has become annually much worse. Owing in part to the necessity 
for growing more foodstuffs to meet the needs of the country, the cotton 
crops in the United States and in India have been curtailed, and on top 
of this, the seasons have proved unfavorable; so that there is now a 
very large world’s deficiency. According to the Board of Trade 
Journal, which publishes a summary of the Special (h>mmittee’s report, 
the Committee is (mnfident that if pro|>er measures are taken, it should 
be possible to grow within the Empire, at any rate, a very large propor- 
tion of the (H)tton it requires. Moreover, the Committee is firmly 
convinced tliat in many parts of the Empire cotton growing will greatly 
increase the prosperity of the Colonies which grow it. Discussing the 
problem generally, it was pointed out that the solution appears to depend 
upon the proper handling of three main questions — (1) The acquisition 
of nece^ssary knowledge, and the supply of men to apply that knowledge; 
(2) tlie establishment of efficient arrangements for eoiitrolling the 
growing of cotton crops, and marketing the crops when grown, so as to 
secure the host results for the growers; and (3) the provision of the 
necessary funds. The establishment of a Central Research Institute 
is the first recommendation. Research is required, not only into the 
true relation between the characteristics of cotton lint and the qualities 
of the fiiiislied article, but is also urgently needed into the principle 
underlying the growth of cotton. Two branches of research are there- 
fore required — one into the laws of heredity and their application to 
the development of (M)tton; the other into the effects and limitations of 
environment. 


COTTON RESEARCH. 

The Empire Cotton Committee lays very great (unpliasis on the need 
for making great additions to the Agricultural Departments of all 
British Colonies and Dejx^ndencies, particularly where cotton can be 
grown, and the need for pioneer work is discussed. Tliree classes of 
officers at least are required: men of outstanding ability to conduct pure 
research, men of good scientific qualifications for direct investigations, 
and practical men for pioneer work, and for bringing influence to .bear 
on oi^inary agriculturists. These classes are additional to administra- 
tive and executive officers necessary to secure proper control of the 
cotton crops under the regulations laid down by the local authority. In 
view of the need for so many highly trained men, tlie Committee points 
out that there is a preliminary need to be supplied, and that it is advised 
by competent witnesses that provision must be made for more pure 
research to be done at British Universities, and other place, in such 
subjects as Plant Physiology, Plant Genetics, Myeology, and Entomology. 
At least one professorship or readership in each of these sciences should 
be proyided. In addition, provision should be made for a number of 
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post-graduate studentships attached to these and other chairs, by means 
of which promising men can he trained in methods of research. The 
Committee has made a small beginning by having arranged with the 
British Cotton Industry Eesearch Association to co-operate in offering 
five such studentships, to be held in the corning year. The Gomrnittee 
recommended the Government to take this matter into serious considera- 
tion in consultation with the cotton industry, and many others which 
depend on agricultural products for their raw materials; and it also 
recommends that liberal contributions for this purpose should he recog- 
nised as part of the expense of increasing the cotton supply. 


THE MARKETING OF COTTON. 

Economic considerations are discuss^^d in addition to questions of 
scientific research, and the Committee explains that, in the infancy of 
cotton development in any new district, special arrangejmmts are neces- 
sary to secure to the grower prices proportionate to the quality of his 
cotton. It is also pointed out that financial assistance must oceasioiially 
be afforded during the period of growing. This may sometimes take 
the form of fixing prices ahead, in others, it may be necessary to make 
monetary advances agaimst the crop. For all such work, it is felt that, 
some agency independent of Gov(*rnment will he needed; and it is 
recommended that an agreement should be made with the British Cotton- 
growing Association, subject to that body foregoing commercial profits 
and being guaranteed against loss on this part of the business. It is, iii 
the first place, pointed out that, apart from the large capital required 
every year to finance and market the crops, promotion of cotton-growing 
will involve the expenditure of a good deal of money. Some forms 
of expenditure have already been indicated. There are also many other 
matters, often of pressing importance, for whicli a large amount of 
money will eventually l)e required. The great need in almost every 
Colony or Protectorate is for better transport facilities. Roads, rail- 
ways, w'ater communications, and harbour works, are almost everywhere 
demanded. There are also, in many places, present or prospective needs 
for irrigation and drainage. 


ELECTROLYTIC TREATMENT OF SEEDS. 

An important aiinouncxjment is made by Dr. Russell, Director of 
Rothamsted Experimental Station, upon the treatment by an electrolytic 
process of the seeds of various farm crops. Discussing the Wolfryn 
process, he states that the cost of the treatment in the case of wheat 
seed is about 28s. per quarter, which works out at about 7s. to 10s. 6d, 
per acre, assuming the usual rate of seed of about 2 or 3 bushels per 
acre. In the Journal of the Ministry of Agriculture of January last, he 
states that up to the present agricultural experts have not been particu- 
larly enthusiastic about the treatment, because the samples of seed 
tested at colleges and experimental stations have in the main proved no 
better than untreated seed./ Similar results have been obtained by 
certain farmers who have taken the trouble to weigh up their produce. 
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Experiiriental tests with treated seed made at Rothamsted in 1918-19 
were made with oats and barley. In five out of ei^^ht eases tried there 
was no increase, while in some there was a loss. Of the other three 
eases, the slight gain of 3 per cent, is too small for any certainty as to 
gain to be reckoned ; the other two gains Tnlght be real, but they do not 
in any ca.se represent much. The experiment was repeated in 1919 
with seven different lots of wheat, and of fourteen measurements in 
these seven different cases, only four were in favour, whilst eight are 
against the process. Dr. Russell also quotes another series of experi- 
ments made by Professor Somerville, at Oxford, which were a little 
more favorable, perhaps, than those obtained at Rothamsted, and they 
were also more favorable, than other results obtained on experimental 
stations; but they did not, according to Dr. Russell, liold out any par- 
ticular promise. 


EFFECT OF ELECTRICITY. 

Discussing the question generally. Dr. Russell points out that it 
may be that the successes are purely accidental ; on the other band, 
they may be real, and he is inclined to think tliat they are. Tlie ]>rocess 
c.onsi.sts of three parts: soaking the seed in a solution of certain salts; 
submitting while still in the solution to an electric current; then drying 
fit 110“ F. Now, it is well known that kiln-dried barley, es|;)ecially 
after steeping, will genninate more evenly and satisfactorily than will 
ordinary barhy. This is fiarticularly the case if the barley contains aiiy 
amount over 14 pco* cent, or 15 |H:*r cent, moisture, and it is also true 
even in a season when tlio moisture content is Ixdow the average. Pro- 
fessor Stafiledon lias shown, that drying seed at 100“ F. may improve 
its germination, unhtss germination is already very good. Anything 
that helps giumunatioii may be u,s<T*ul on land wdiicb has biM>n folded 
and left in an iinfavorable condition. It is possible that the drying in 
the treatment might be .sutlicient to help germination. Apparently, in 
some cases, tlu^ ele(‘trified seed made the better start. At Wye, the 
young plants from the electrified seed, both of oats and barley, at first 
sbow^ed greater vigour lluiu thosi? from untreated seed, but the superiority 
soon vanished. This, however, is not usual. .\t Rotliam,sted, no such 
difference was seen. In Professor Btapledon’s germination tests, the 
treated seeds were not quite so good as were tlic untreated. Nevi'rthe- 
less, the occasional help to germination derived from one or other part.s 
of the treatment may prove of value in certain field conditions, and thus 
lead to a better crop than would otherwise ensue. It is impossible to 
prove a negative proposition; a few unexceptional positive results out- 
weigh any amount of negative evidence, and would show tliat the 
treatment had some merit. Dr, Russell therefore ]H)ints our that the 
failure of electrified seed to give any increase in yield under the carefully- 
controlled conditions of an experimental station trial shoAvs that the 
process lacks certainty. It cannot be compared in effectiveness with 
manuring, which succeeds nearly every time if properly done. He is 
not prepared, on present evidence, to say that the process never succeeds, 
but the risk of failure seems so great that the farmer should look upon 
it as an adventure which may or may not prove profitable. 



SGIENGE AND INDUSTRy. 

RESEARCH ON FOOD AND NUTRITION PROBLEMS. 

The American National Research Council has formed a special Com- 
mittee on food and nutrition problems, composed of a group of the most 
oininent physiological chemists and nutrition experts of the country, 
which will devote its attention and activities to the solution of important 
problems connected with the nutritional values and most effective 
grouping and x>reparation of foods, both of human and animal use. 
Special attention will he given to national food conditions and to com- 
prehensive probkuns involving the co-ordinated services of numerous 
investigations and laboratories. The Committee, with the .support of 
the Council, is arranging to obtain funds for the support of its researches, 
and will get under way, as soon as possible, certain specific investiga- 
tions already formulated hy individual committee members and sub- 
committees. These include studies of the comparative food values of 
meat and milk, and of the conditions of production of these foods in 
the United States, together with the whole problem of animal nutrition; 
the nutritional standards of infancy and adolescence; the formation of 
a national institute of nutrition; and other problems of similarly large 
and nationally iinportanl diameter. 
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Scientific and Industrial Research in the 
United States, Canada, and Australia. 

By T. BRAILSFORD ROBERTSON, Ph.D., D.Sc.* 

It is very surprising to note, after a sojourn of some years in 
America and in Canada, the extraordinary indifference of Australia 
to the lessons taught by tlie war in respect to the vital importance of 
higlnn* education and research. In Europe, Asia, and America the 
war has completely transfonned the attitude of the leading industrial 
States towards higher education and investigation. What all the warn- 
ing word ;, propaganda, and precepts of our scholars and investigators 
for lialf a century had failed to do, tli(‘. sharp demonstration of w^ar 
effected within the brief space of five years. Ilesearch was discovered 
to the politician, not as the amiable WTakness of elderly scholars, but 
as the rmi inspring of national industries and the arbiter of life and 
death in war. 

So it happens that in America to-day money is bcdng lavished 
upon research, particularly, of course, research of some immediate 
material value, Industrial Research ’’ so called, but not to tlie exclusion 
of the pure sciences from which are to issue the industrial discoveries 
of the future. 

Ill the first place immense sums of money are now being expended 
by industrial firms in the United States on research, often along purely 
theoretical lines. Tims it is estimated by Dr. J. C. Fields, from data 
supplied to him by the firm, that the General Ele(*tric Company ex- 
pended on research in its various laboratories in 1918 no less a sum 
than two million dollars (£400,000). The Eastinan Kodak Company 
employ a staff of forty research workers, and its research laboratory 
costs thirty thousand jxmnds ]ht annum to maintain; as much, it 
may be pointed out, as the entire animal expenditure of the University 
of Adelaide, wliich is expected, by this ex}x*nditure, to dispense the 
totality of human knowdedge, from classical literature to surveying, 
to some six or seven hundred students annually. Tlie Western Electric 
Company employs three hundred research workers, and expends for 
this purpose two and a half million dollars annually. The Dupont 
Explosives Company employs in its four chemical research laboratories 
two hundred and ninety workers, and expends two million dollars 
annually on research. 

For what purpose, we may inquire, do those industrial firms expend 
such vast sums for the prosecution of icientific research? We may 
dismiss the idea that thr^y do it for sheer altruism. That would not 
be good business,'^ and the directors of these firms are, it may be 
safely assumed, men possessed of sound business instiners. Mere dis- 
play, or advertisement value, may be similarly dismis.sed, for the 


. * ProfewOT of PhyHioloicry in the UniverHity of Adelaide, fonnerl}’^ ProfcBsor of Biochemistry in the 
Umvenuity of Toronto ; Protesiior of Biooliemiatry' and Pharuuioolotjry in the Univereity of California. 
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vast majority of their customers are ignorant of the fact that they 
expend money on research, and are, indeed, ignorant of what scien- 
tific? research means. We are driven to assume that they do it because 
it pays, and pays most handsomely. Great indexed must be the reward 
which they have rea})ed from this policy, if firms in which business 
efiieiency is carried to its utmost extreme are nevertlieless willing to 
employ hundreds of men, and some at high salaries, to perform work 
the details of which they can but feebly apprehend, and which is not 
directly connected in any way with the daily output of the factory or 
the office. 

To tliis the old-fashioned manufacturer has always two answers 
ready. The first is that he does do research — every manufacturing 
firm is seekiug to improve its output, and that effort does, in fact, 
involve and constitute research. The second rather contradictory 
reply is that he has tried research, and it doesn’t pay. 

Both of these replies arise out of a total misconception of what 
modem scientific and industrial research imy>lies. Profitable research, 
whether profitable in the material sense or for the sheer advan<*emeut 
of knowledge, is not to he done, nowadays, by untrained individuals, 
by people w'ho have "'‘picked up” a “practical” training in the works. 
A long prediniiuary training in research methods — in the teclinique 
of finding out new' things — is an absolutely essential penpiisite to suc- 
cess. The time has passed wdien fundamentally important industrial 
discoveries can be made by the lazy boy of the factory who ties tw'o 
parts of a macliine together wdtli a pieex^ of string, or hy the operative 
who forgets to remove the fabric from the stretching machine over- 
night, and so discovers the process of mercerization. That day is past; 
it is Early Victorian, and it is extinct. To-day, as PasUmr has said, 
“ Chance favours only the prepared mind.” 

Where are we to get these “prepared minds”? Obviously the 
only place from which they can come is the institution of higher 
training, the University. But do the students of our universities 
actually acquire training in the technique of finding out new'' things? 
And tins leads ns to the seeoiid objection, that the 8hortly-to-])c-bygoiK? 
manufacturer propounds, the objection that he has tried research, 
and that it does not pay. An incident which came to my notice w^hile 
filling the Chair of Biochemistry at Toronto will serve to illustrate 
the origin of this objection. A certain individual had been reconi- 
mended to a leading firm of manufacturers as a suitable per.son to 
conduct research, and the question of his appointment w^as, w'ith un- 
usual wisdom, referred to the Research Council of Canada. The reply 
chanced to pass through my hands, and it was to the effect that the 
Council did not recommend the appointment, because the man in 
quostion had not yet made a mark in re?search as a student in his 
University, and instances w^ere numerous of failures and disapf>oint- 
ment due to the employment of men “ who have not cut their eye- 
teeth in this matter of research.” That is the key to the w'hole 
difficulty. A chemical problem arises and a “chemist ” is employed 
to solve it, irrespectively^ of whether he has ever ^‘cut his eye-teeth/* 
in the matter of research or not, and of course without any regard 
whatev^ to the question of whether the XTniversity in whic^^^ 
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traiBed eommandod the resources in staff and equipinont to permit its 
students to cut their e3^e4ecth ” in research. Failure is the result 
and research is to hlaine. But the actual hlaiiie attaches to the manu- 
faeturer who chose a man for a special job with less inquiry into his 
fitness than he would have made into the fitness of a horse to pull 
his drays, and to the wealthy firms and citizens and legislators who 
permit their University to sink for lack of financial support to the 
level of teacliing from the text-book and the lecture and the stereo- 
typed laboratory “exercise,” instead of leading its students to the 
borderland of the known and of the unknown and teacliing them 
there to explore and to employ their knowledge for the practical 
ascertainment of new truths. Only men who themselves are masters 
of research-technique can teach this, and to be such men they must 
have time to think and work as well as teach, assistants to do the 
scullery-maids^ work, which abounds in every laboratory, money to 
buy new and replace old apparatus, all over and above the nei3e8sary 
staff and funds for routine elementary teaching. 

An amusing example of a “ failure ” of research is instanced by 
Dr. J. C. Fields in his article on “ Industrial Research in the United 
States.”*^* A group of firms engaged in chemical manufacture had 
collaborated to soke a problem w*hich had arisen in their works. They 
eTnplo,yed “ practical men ” to w’^ork on the problem — men of long 
experience in handling their processes, hut devoid of specific training 
in research. In this fashion they muddled away a hundred thousand 
dollars (£20,000) w^ithoiit my result Avhatever. It finally occurred 
to them to refer the matter to a trained cliemist of ’vvoll-known research 
ability. They canie to him and stated that they w^ere read.y to 8|)end 
a hundred thousand more n])on the problem, and that they were willing 
to W'ait five years for a solution. Three rt^seareh men w^erc put to 
work on it, and the matter was sx^eedily eleartMl up. Tlie bill was 
four hundred pounds. 

During the last session of the Federal Parliament, in the course 
of a debate upon the proposed Australian Institute for Industrial 
l^search, a member is reported b^^ the press to have inquired “wdiether 
we could point to a single pest eradicated from Australia by means 
of scientific resSi^arcli ?” 1 am unable to aiisw'er this que.stion, having 

been absent from this eountr^^ excepting as a visitor, for fourteen 
years. But if failures there have been, as I dare say may b<? the 
case, 1 will venture to assert that in the majoritj^ of instances the 
source of failure was not dissimilar to that illustrated by^ Dr, Fields. 
In others it may not impossibly have been due to the exaggerated 
estimate of the powder of seieneo of wdiich the Australian public 
man %vould a}>pear to be possessed. An Australian City Council, 
far example, has recently allotted the sum of twenty pounds for experi- 
ments upon the eradication of flies. It may be that the ago of miracles 
is not yet past, as some of us are inclined to believe, but at all events 
this question will be settled — the age of miracles will assuredly bo 
here— if the City Fathers are enabled, by the wizardry" of scienee and 
the expenditure of twenty pounds, to arrive at a satisfactory method 
of eradicating this ubiquitous nuisauce. 

• ttnivertUy MonaMy, aeuiMirch Number, vol. xix. (lOltt), p. 14,1. 
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We who are citizens of our Commonwealth of Australia stand 
in a peculiarlj hazardous position in the restless, over-populated world 
of our day. A handful of population scattered over the sea-fringe 
of the only empty habitable continent that remains. Clinging tenaci- 
ously to our sole right to populate this vast area of land, indisposed 
to invite others to share With us the burden and the reward, unsfiak- 
ably opposed to sharing either with Orientals. We stand alone with 
our small neighbour New Zealand facing starving hordes of Orientals, 
now rapidly arming themselves with the educational resources, manu- 
factures, and death-deMling iiuplenients of Western civilization. The 
great centres of white population are twice the distance from us that 
our Oriental neighbours are, and they are subdivided and absorbed 
in mutual jealousies and suspicions. With these far-away friends who 
chance for the moment to regard our policies and our aspirations in 
a kindly or indifferent fashion — with this moral and potentially physi- 
cal support, the continuance of which none can giiarantee — we uss(3rt 
in no measured terms our absolute ownership of our great estate and 
debar our starving, overcrowded neighbours from particii>ation in it. 
At the same time, we assert a high claim for leisure, for eas<? of circum- 
stances and comfort of living, for short hours and high wages, com- 
fortable sanitary dwellings, and elaborate expen-iivo amiihenunUs. Our 
neighbours do without these things, and as they regard our riches 
and our comfort, our easy honrs of work, and the infinite 0|>i)ortnnities 
of our superabundant space, may they not be asking themselves, liow 
long they shall starve while others have superfluity which they know 
not how to xise, and a boundless estate which they know not how to 
populate ? 

We have, it is true, the priceless asset of our unsurpassable valour 
and of the memory of deeds wdiioh will be related with those of Ther- 
mopylae and Marathon in the immortal records of hurrianity. But 
what will unassisted valour avail if it should ever chance that five 
million find themselves opposed by four hundred million? From odds 
of eighty to one backed by all the resources of a modern industrial 
civilization valour may not shrink, it is true, but prudence will seek 
allies. 

Where shall we look for assistance? Not from without; our views, 
to others, may appear unreasonable, extravagant, even selfish. They 
have not to undergo the actual experience of invasion — they may not 
perceive our importance as we perceive it. Shifting policies, an inter- 
national agreement, or a fresh world w^ar may leave ns morally and 
physically without external support. Only from within can we find 
assistance. Only in the wealth of our country, realized to its utmost 
extent. Our brains, our versatility, resourcefulness, and adaptability, 
qualities which distinguish the Australians above all other peoples, 
must find expression in the uttermost exploitation of our resources. 

The mobilization of our intellectual forces is therefore the only 
avenue to salvation, and expressed in terms of daily existence, this 
means nothing more nor less than the utmost development of educatiom 
and research. If one Australian is to accomplish as much as fifty 
Orientals in half their working. day he must bring brains to his job. 
he must employ every known means of increasing his efficiency, and 
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he must discover more and ever more iiew ways of multiplying his 
powers. The fuufjtioii of science is the multiplication of the powers 
of man. Therefore we must be pre-eminently a scientifically trained 
and organized community. 

Canada stands in a position of comparative safety, yet they have 
made far greater strides in this direction than we. The Dominion 
Council of Research and Industry is a living, intensely vital organiza- 
tion, re-organizing and re-creating the clieinical and biological industries 
of Canada, and it is able to yjerform this complex task to the satis- 
faction of the whole community because it is endowed with large funds 
and still larger powers, and because its officials are men of the highest 
experience and training in scientific and industrial research. The pro- 
posed Commonwealth Institute of Research has, I understand, not 
yet been erected or endowed with suitable funds. I am totally un- 
aware of the reasons for this backwardness of Australia because of 
my absence until recently from tin’s country. But whatever the reasons 
may he, llicy should weigh as iiotliing against the reasons for immedi- 
ately pushing forward the development of all branches and phases 
of research in Australia. We need research in our universities, and 
in every department of our uriiversitic^s, to train young men who will 
create our science and our industries of the future. We need research 
institutes in which to enable them to put their training and their 
knowledge into practice, and we need research laboratories in direct 
affiliation with our leading industries. Our stock-breeding must no 
longer be conducted haphazard, but under the direction of men trained 
in the principles of genetics. The by-products of onr meat industry 
must no longer be disposed of as scanty experience dictates, hut 
worked up into ]>rodu(‘ts of gn^at value tlirougli the services of trained 
biochemists. Our farmers, like the new generation of farmers in 
California, must be TTniversity-trained men with a small and handy 
soil laboratory on their own premises, and in constant touch with 
University and Government Departments of Agricultural Research. 
Industrial firms should appoint fellowships to work out their problems 
for them in well-equipj)ed laboratories in the universities, or in labora- 
tories established for this purpose by the Commonwealth or State 
Governments. If we are to surpass Japan, we must keep level with 
Canada and the United States in the matter of -modern industrial 
development, and none of these things can be started too soon. 

It is useless to plead our poverty. Everybody is poor, Canada not 
the least; yet Canada can afford to spend a few millions on research 
besides maintaining several universities equipped to the highest 
standard. We spend money upon those things which we consider 
to be essential, while Japan is spending ten million yen (one million 
pounds) on a research institute for physics and chemisStry alone. The 
plain fact of the matter is that we are, by our negltH?t and delay, 
deliberately placing ourselves in a position of the utmost danger, from 
which we can only he rescued by immediate and enei-getic action. 
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Tannins from Wattle Bark. 

Results of Investigations in New South Wales. 

The leather industry is one of the moat important scknindary industries in 
Australia, and there is little doubt tliat it will beeome even more important when 
tanning is placed on a . more scientific basis. One essential is the supply of tan 
Ixark. For many years the bark used in Australian tanneries has l)een obtained 
mainly from two species of wattle — the golden wattle (Acacna 'pycnaniha) of 
South Australia, and the black or green wattle {AcavUi dccurrens) and its vafie^ 
ties. As a result of the gradual destruction of wattle trees the Australian supply 
has become inadequate, and has been largely supplewcnted by w^attle bark iin 
ported from Natal, wliere plantations have been formed by the utilization of 
Australian 8(?ed. In addition to the wattles, a valuable tan bark is yielded by 
the mallet { Eucalyptus nevAden tails) of Western Australia, but though the useful 
properties of this bark were only discovered in l!)(K‘i, its exploitation was so 
rapid that only comparatively small quantities now remain. 

It is obviously a matter of great importance to i»isiire a local sii])ply of tannin 
for the future, and four possible means of doing tins have laH'n suggested, vi/. 

(<f) Ifeyulatum of hark voUeetiny to prevent the destruction of young 
trees . — Kcgulations on this matter arc in existence in most of the 
States, but are dilTicult to enforce owing to the large areas and tl»e 
small staff of the Forestry Departments. 

( h ) Plantation of irattles for the production of hark . — Many such planta- 
tions were established over 30 years ago, when estimates of pri>spw- 
tive returns were publish(‘d which made the iiuliistry look attractive, 
but exfierience has shown that ow'ing to the slow growth of the trees 
and the dang(*r from Imsh fire.s, wattle plantations are not generally 
siicci*8sful in Australia from the industrial point of view. 

ic) Discovery of new sources of tannin . — »Tlie Institute has colhMded in for- 
mation as to analyses of barks of Australian trines. The barks of 
alauit 150 species have been analyzed as to their tannin content, and 
15 of them been found to average over 20 per cent, of tannin. Of 
these, nine are wattles; but except for tin? two species already men- 
lioned, they are. not very abundant. Two are Cypress pines, and one 
of these {(yallitris valcaraia) is a ]»lenUful tree in the eastern parts 
of Austialia, and is titilized to some extent. Throe are mangroves, 
but the bark from these trees has hitherto not lieen utilized to aiiv 
exient in Australia, owing to the fact that it imparts an iindesirabie 
red tHilour to the leather. This problem is being investigated in 
Queensland by the Institute, and a method of decolourizatioii hai 
been devised. The remaining species is the mallet referred to above. 
In addition, the kino (gum) produced by the redgum of Western 
Australia {Eucalyptus enXophylla) contains a high percentage of 
tannin; but, as in the case of the mangrove, the leather tanned with 
this kino is stained a rtni colour. The redgum is very ahundant 
in We.stern Australia, and has the iwculiar advantage that tlie kino 
can he scraped off and collected without injuring the tree. The 
lustituk^ is investigating the problem of Us decolourization, 

{d} Manufacture of tannin rMracts.—Thh is another promiBing solution of 
the shortage of tanning materials, as it allows of the utHissatiOn Of 
leaves, twigs, &c., as well as of barks containing too little tannin 
to be used directly. It would avoid the great amount of waate 
involved in the present methods of collecting wattle bark, in wiich 
the tree is cut down and the Imrk stripped from the trunk whilst the 
smaller branches and twigs are not utilized. Extracts have been 
prepared from wattle twigs, &c., by several Australian firms, but 
one of the difficulties is that gums and dyes are also extracted in the 
process, and the extracts have to be decolourized, whilst the presence 

150 



TANNINS FROM WATTLE BARK. 


of th(i gums is objectionable. Befon? the war large (juantities of 
xVustralian barks, including those of wattle, mallei, and mangrove, 
were utilized in Germany for the production of extracts, and these 
German extracts were imported into Australia. Chemical research 
in Germany had solved the problems of decolour izat ion and of the 
removal of undesirable gummy matter, and these problems should Ix' 
investigated in Australia. 

In the early stages of their work, the E.xi'cutive Coimnittee of th<‘ Institute 
obtained a report from the New South Wales State Committee on the tatining 
industry in that State. In that report attention was diretd-ed to the fact that 
at many of the New South Wah's tanneries no attempt was made to determine 
the amount of tannin, t)r even of extract, in the tan liquors prepared, an<l 
no analyses were made citlier of the original bark or of the spent bark. The 
proportion of bark and water used was not weighed or measured, and the water 
was in some cases used cold, in others hot, whilst in the hitter the exact 
temperature was not determined. 'Ihe tanners rely on I he appearance and tasG 
of the liquid, with the result that a great deal of time and material is oft<‘n 
wasted Indore the required li(pior js obtairuxl. 

It is true tluit in some few tanneries in Australia cluunists ari‘ enijdoyed to 
analyze the barks, and, to some extent, to eoiilrol the tanning ]»roeesH, hut in 
the great majority conditions are as almve described. The tanncr.s interviewed 
adinitt<*d that their methods left much to 1 h? desired, and tljat they would 
vvcloome any sciciitilically worked out method of })roee(lure which would enable 
tbem to obtaitj extracts of definite and uniform strength. The Institute there- 
fore appointed a Sj>eeial CoinmitWe to investigate processes of extraction <>1' 
tannin from wattle bark, with a view to the determination of a .standard and 
.scientific method of proet'diire under practical conditions. The members of tljc 
Committet* were Professor Faw«itt ( chairman ) and Messrs. B. Bailev, F. A. 
Coombs, F. B. Guthrie, aixl II. G. Smith, ^’he exj>erimental work was carried 
out at the running Department of the Sydney Technical School by Mr. F. A. 
('oombs, A summary of the report of the Coimnittee is given in tin* following 
pages. 


M-Eriion.s AuorTEu ix rui': Tnvkstiuation. 


i<n /ntroi/ttr/on/.—llw primary objecl of this investigation was to obtain 
a more cllicieril method at Australian tanneries for extracting tannin from 
wattle hark. Two fac tors to be noted in eonnexion with this work art* (1) that 
the Australian tanners r<‘quirc strong or highly concentrated liquors, and 
(2) tliat the tminers are at present using extraction jdants con.striiet(‘d in 
iictMirdancc with their own ideas, Besearch then had to be conducted on lines 
that would not give \vt*ak liquors, the experimental plant iHong, if possible, con- 
stTucted in such a way that it could he duplicated in the varioUR tanneries 
without any costly alterations. Extraction prcaesscK, which inelud(*d sprinklers 
or autoclaves, were not considered suitable for tlie extraction of tannin from 
watt hi liark under the conditions described above. 


South African patents cover a process which may give good results for the 
mamifHcture of extracts under local conditions; but for Australian requirements 
(especially in reference to extraction at the taniierics) it is necessary that the 
hark should be dry. The agitati<m of the bark during the e.xtraetion process 
may have certain advantages over a pr<.cess which does not include this mechanical 
treatment but only results covering a reasonable working period xvill give the 
value of tins process, and, from the small amount of information aviiilahle, it 
does not appear t<» have been found of any special value to Australian tanners. 


I he best plant for extracting tannin from bark at the tanneries is probablv 
Die pr<‘HS mat‘h battery.” This may l»e described as the battery required 
for an open ( ifrusion and continuous process. When the liquors are forccxl around 
Urn battery by gravitation we have what is generally called the “press leach 
system. Iroetor and others have described this plant, and the former ffives 
useful information w’hich is directly related to the extraction process. 

(6) as carried out by the €Qmmiitve.--l\eiore the bark 

waHqilaaed in the extraction^ vats it was passed through a mill and reduced to 
t^ state known in the trade as ‘Aground” bark. By grinding in a mill the 
tanpor reduces the sise of the particles of bark. OVnerally, the particles of 
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bark are reduced to the size which presents the greatest surface to the solvent, 
but which does not prevent percolation. Commerciar ground wattle bark consists 
of coarse and fine particles, the latter being in a powdered state. If too much 
powdered bark lie present it adversely affects the ordinary extraction processes 
by preventing percolation or uniform penetration of the water into the various 
layers of the bark. For ordinary extraction processes an amount of water is 
used which will just cover and yet completely penetrate the bark. 

Powdered bark might well be expected to give the quickest and best results 
when used in a process which secures as complete as possible penetration of the 
water. This desirable result could be secured by any mechanical device capable 
of stirring or agitating the powdortnl bark, but in that case the amount of 
water uscul would have to be largely in excess of that volume r«‘quired to just 
cover the bark. The bark used throughout in this work was that of Acacia 
pycnantha,, corumonly known in New South Wales as ground Adelaide wattle 
bark. Experin»ents were carried out to find, with this material, the difference 
between extraction with finely ground and coarse bark. Results from these 
experiments appear to indicate that under local conditions powdered bark has 
but little advantage over ordinary ground wattle bark, but this dews not mean 
that less care can be taken when milling the latter. An ideal eondition for 
extraction purposes would be olitained when the filires of the bark are isolated 
but not reduced to a powder. Proid.or, in his Iwok, The JWiniciplefi o/ Leather 
Manufacture, supplies much useful information on the grinding of bark. It 
would be ditliciilt to teach our local tanners mucli alwut milling bark, but it 
may be said that a mill that is inclined to crush and shred the bark is better 
than one that only cuts and breaks it. Ordinary coarse-ground Adelaide bark 
as supplied to Sydney tanners was used for all the exfieri merits described in this 
paper, and one could not find fault with the work done by the mill, 

^Vhen w’attle bark is covered with water tin* latter gradually penetrates the 
particles until these are thoroughly wetted. If the water is now^ allowed to 
drain away from the bark by gravitation it is found that a considerable amount 
is retained by it and cannot be completely removed even under a high pressure. 

Our Io"al tanners follow' no definite rule as regards the time allowed for 
any one liquor to rivmaiii on the bark, but there is no doubt that in a number 
of eases they e,\(u*ed to a considerablt* extent the actual time recpiired for the 
result described above. Reduce this time, which may Iw called the “one liquor 
period,” to a minimum, and the number of pits, &c.," are kept at a minimum so 
far as this factor is concerned. The time for this one liquor period will decrease 
as the temperature increas<?8 and as the size of the unerushed partiides of 
bark decreases. It would also be expected to vary wdth different barks. 

A TiuiTiber of tanners depend almost entirely on extraction at ordinary tem- 
perature, which is a variable figure, and attains its maximum in summer and 
minimum in winter. 

In order to throw some light on the time for the one liquor period oxfKTinK'nts 
were made which indicate that at tenHM*ratures of PK to 15® C. twenty-four 
hours is a sufficient niaxinnirn time. The higher the temperature tlie le.ss the 
time required, but good results are obtained at 40° C. in 34 hours, 73 p<*r cent, of 
the total tannins being extracted. If the time is extended to twedve hours at 
40° C. this extrac'tion is increas<'d to 00 per cent. 

ExmUMRlNT WITH THE PkKSS LkACII lUTTKUy. 

After eonsideration of the results of the initial experiment.s, it wuis decided 
that the “ press leach system ” was the most suitable one for systematic experi- 
ment. Six jacketed eopper vats, arranged in series, composed the battery. The 
capacity of these vats was 5,^50 e.c. The water n^quired to cover the dry bark 
was from 4,000 to 4,500 c.c., and each day 2,000 c.c. w^ere drawn off. 

The vat wliich reindved the fresh bark was eallt d the “ head ” of the batterv. 
and the vat containing the spent bark was called the ”tail-<md” of the batterv. 
The spent bark wms weighed immediately after it was taken from the batterv, 
and it was then exposed for drying purposes. The six vats, for convenience! 
may be referred to as A, B, C, D, E, and F respectively. Spent bark was removed 

and replaced wdth fresh bark each day (.Sunday excepted). Each lot of hark 

thus remained in the battery for a period of seven days. It is found in these 

experinients that determinations of the tannin in the ‘liquors and in the spent 
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barks do not account for all the tannin in the original bark — a small percentage, 
apparently, experiences some chemical change. The tannin may itself change, or 
it may combine with some material in the bark. 

Process, 

Fir»t Day , — The process was started by lilling all the vats with bark, and 
then the bark in A was filled with 4,150 c.*c. of water at 9 a.ra. 

Second Day.— -At 9 a.m. the liquor was drawn olT from A (at the bottom) 
as far as possible, and amounted to 2,000 c.c. This good tanning liquor was not 
returned to any of the vats. Immediately after taking off this licpior, 2, (>00 c.c. 

of water were added to vat A. At 1.30 p.m. another 1,550 c.c. were added to 

rat A, and this resulted in about 1,500 c.c of liquid overflowing into B, which 
had Ikmui provioiKsly filled with bark. At 5 p.m. another 2, (>()() c.c. of w^ater 
were added to A; this resulted in an overflow to B, which by this act was 
filled completidy. 

Third Day . — At 9 a.m. 2,000 c.c. of liquor were drawn of! from B, and 6,750 c.c. 

of water were added to A, as described for the second day. At 5 ]>.m. sufricient 

water had been added to A to press forward tin*, volume of liquor required to 
cover the bark in C. 

Fourth Day. — 2,600 c.c. of liquor were drawn off C, 6,750 c.c, of water were 
added to A, and the hark in I.) was thus covered with litjuor. 

Fifth Day. — 2,600 c.c. of li<|Uor were drawn off 1), (>,750 c.c. were added to A, 
ami the bark in E was thus covi.‘red with liquor. 

Su;lh Day. — 2,600 c.c. of liquor were drawn off E, 6,750 c.c. W(^re added to A, 
and the bark in F was thus covered with licpior. All tlie vat.s in tin* battery 
were now filled with bark and liqtior. K was at the head and A was at the 
tail-<‘iul of the battery. 

Seventh Day. — 2,600 c.c, of liquor were drawn olf F. AH the weak liquor. 
appro.Kimatcly 2,600 c.c., was run off A (which now contained spent bark), and 
[>ut on to the bark in B. The spent bark was rciiiovcd from A, and A then 
received a fresh lot of dry bark. B received 1,550 c.c. of wati'r at 1.30 p.m. 
and 2,600 c.(;. at 5 p.m. A wa.s now at the bead and B was at the tail-end of 
the battery. 

'J he process was continued on the same lines as laid down for the seventh 
day. Each at <‘nly occupied the position at the head of the battery for one 
day. The 2,600 c.c. of liquor drawn off at the head of the l)attery at 9 a.m. 
cacdi day was analyzed and the results shown for each experiment. * The liquor 
from the spent bark replaced by gravitation the liquor removed at 9 a.m. from 
tlu*. head of the battery, and then a volume of water was used i)t‘r day equal 
tt) that volume of liqulir re(|uired to eover the daily quota of dry l)ark, 3’his 
water was added in two portions— -one at 1.30 p.m. and the other at 5 p.m. 
Loss by evaporation, slight differtmces in the size of the vats, and variations in 
tlie volume of liquid removed with the spent barks were responsible for .slight 
changes in tin* volume of water used pt‘r day. 

When the liquor for analysis was drawn olf the last hark iri each experiment 
then* was still a considerable amount of tannin remaining in the battery, all 
the vats being filled with partially spent bark. No alteration was imub* in the 
volume of water used per day, and the resulting overflow liquor.s were collected 
and analyzed after they had passed through the last bark. These result.s are of 
special value, because tlu'y show the tannin and harkoineter strengths of every 
liquor that passes through tlie last bark for each e.xperiment. In some expi'ri- 
ments tho.se liciuors were carried forwnnl to the next one, and the total tannin 
is deducted. 

With referen(?e to the foregoing process, it will be noticed that - 

(1) the total volume of liquor that passes thro\igh anv one vat is pro- 

portional to the number of vats; 

(2) the time covering the period that the hark remains in the vat is 

proportional to the number of vat-s; 

(3) when the full time^ for the “one liquor period i.s rigidly adhered 

to, the water required for the complete extraction of a given weight 

of hark will be at its minimum; 

(4) as the volume of water used for the extraction of a given weight of 

bark increases, the number of vats required for the battery decreases. 
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If the volunie of liquor drawn off each day in equal to the outer solution ” 
in the vat, then the volume of water used for the »a me period is equal to that 
volume required to cover the daily quota of dry Inirk. Ko attempt was made 
to control or influence the temperature of the first experiment with the press 
leach battery. Tlie tem]K^ratures were recorded for the water as it went into 
the battery and the concentrattHi liquors as th<?y were drawn off the Iwirk. 

The first three exi>crinic‘nts were carried out without stopping the battory, 
and* therefore, a certain volume of liquors eoniainiriK tannin was carried from 
the first experiment to the stcond experiment, and from tlw^ second to, the 
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The percentage (64.1) of total tannin extracted from the bark in the first 
experiment was low. If the process w^as efficient the amount of tannin that 
could still be removed at ordinary temperature would be reduced to a minimum. 
This was tested by taking one lot of spent bark as it came from the battcr\' 
and placing it in a separate vat with suflicieiit water to cover it. After twenty 
four hours the density of the liquor reached 2^ lmrkometx‘r, and at the end of 
fourteen days it was ^'^ barkometer. The percentage of tannins in this liquor 
is ]ow> but it could not lie eonsider<Kl a negligible cpiantity. Spent bark from 
each exjH^riment was te-nted at the temperature of the tail-end vat, from which 
tln‘ bark was taken. 

In the second experiment (Xo. 2) tlie temperature of the tail-end vats was 
raised to 95° during the work -day. At first only the sixtli vat was brought up 
to the high tempMature* but tliis produced a strong liquor, which could not be 
sufficiently reduced by the waica* and liquor passing from it in one day. The 
fifth vat was then heated also. The results obtained from the second experiment 
show a consitlerahle improvemenf on the first. 

'the third experiment (No. 5) was a duplication of tlie last part of the 
second. Two tail-end vat.s were worked at a temperature of 95° from 8 a.m. 
to 5 p.m. each day. This rejiresents the working day. No liquor or water was 
passed forward during the niglit. when the temperature was allowed to fall to 
a figure which varies according to atmospheric conditions. The res\ilts obtained 
from this experiment were eonsitiered to be good: and a fourth experiment 
(No. 4) was consid(?red necessary to confirm them. 

The three n(‘xt experiments (Nos. 5 to 7) only difVered from the fourth as 
regards their t(*mperature for the tail-end vats. These were kepi at 80°, 60°, 
and 40° C\ respect ivtdy. 

luir the last experiment (No. 8 » all the vats were maintained at a tem- 
jierature of C. for the whole of the time required to complete the experiment. 

In expdwiim'nts Nos. 2 to 7 the liot liquors passing from the tail-end vats 
were resjionsible for an increase in the temperature of the fourth vat. The first 
three vats w'(‘re allowed to remain at ordinary temperature for all excepting 
the eighth exjKirinh'nt. 

Ground .Adelaide bark was used for all the* exjieriinents. It is extremely 
difficult to olitain samples of wattle-bark containing the same prcqiortions eif 
coarse and fine particles. For this experiment the liark was passed througli a 
sieve (twelve wires to ilie inch), and the proportions found for coarse and fine. 
8amples were taken from each and analy^^ed. Tlie ditl'ereiice in tannin content 
between the fine and coarser ]>articles did not amount to I per cent, of tannin 
on the weight of the bark. The daily quota of bark added to the battery 
consisted of 1 lb- of dne and 2 lbs. of the coarser particles. After careful 
sampling, a ntimber of sampU'S were made up, containing iJ lbs. of bark. At 
IV later stage more samples were required, and the slight dilference in the tannin 
values is due to the bark absorbing more moisture. 


The following are the rt*8ult# obtaim*d by analyst's from tw*o samples taken 
from bark u*M»d for the first three exja^riments* — 


Analpnis of Baric utfed for 
Particulars, 

Tannin 

Non-tannins . . 

Insolubles 

Wafer 

Total 


lacperimenta Nos. 1 fo 3. 

ficr , 
37.55 
10.68 

40.17 

11.60 

100.00 


Kotis.— -Tlie nuiutH^ra of the experiWients In parentheses correspond to the 
auialiara cm the diagram on page 154. 

• ^ footnote see next page. 
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The bark used for the remaining five experiments contained more moisture and 
less tannin, ap shown below*:—' 


Analysis of Bark used for Eneperimenis Nos, 4 to 8. 


ParticnlarH. 

Tannin 

Non-tannins 

Insolubles 

Water 


pet cent. 
37.18 
10.58 
39.78 
12.46 


Total 100.00 


In the following table r<*sultH are given of the analyses of the spent barks: — 


Analyses of ^pent Barks. 


Experi- 

ment. 

TcmiMTatnn* 
of tail-end 
vatrt. 

Tannin. 

Non -tan 11 in. 

Insolubles. 

j 

1 Water. 

Tannin cal- 
culated on 
original bark. 

ToUil 
tannin in 
Itjirk. 



|M‘r CO lit. 

i percent. 

per cent. 

I per cent. 

per ec'it. 

per (!C- 1. 

No. 1 

20 to :>5^‘ c. 

19. 22 

2 • 1 <5 

CO 02 

! n -c i 

11 .<‘.8 

31 .JO 

No. 8 

35’’ U. 

1.1. 79 

2-50 

1 71 02 

1 11-0 I 

H • 35 ! 

22 90 

No. 7 

40'^' V. 

14 42 

2.80 1 

1 71-12 

i 11-0 ! 

S'Oe i 

2) • 70 

No. 0 

<)()■'’ V. 

1 2 . ;{;> 

i 8*80 

72. 1C 

i 1 

C-80 ! 

1.8:10 

No. 5 

80' 

8.20 

.•M>9 

70-21 

11 -0 1 

4-29 i 

1 1 - 54 

No. 4 

95’ 

4-20 

2-32 i 

81 *88 

ii-o 1 

2-09 

5 • 5C 

No. 3 

95'^ 

4 . 25 

2*84 1 

! i 

81. 31 

I 11-0 1 

i 1 

210 ! 

5 ■ 59 


The extraction results are summarized in the next table: — 

Ih'lraeiion BesuUs. 


Experiineiit. 

TeiniK iatuie of 
ta il -(Mid vats. 

Tannin extraetcil. 

I’annin in spiuit 
bark . 

Tannin lost. 



per cent. 

per cent . 

per cent. 

No. 1 . . 

20 to 25" C. 

04 1 

31-1 

4 '8 

No. 8 . . . . i 

35'^ 

74:{5 

22 - 9 1 

2-7.5 

No. 7 . . 

40" 

741 

21-7 

4-2 

No. 6 . . 

«0‘ 

79-48 

18-3 1 

2-22 

No. 5 . . 

80" 

84-82 

il-54 

3 -(>4 

No. 4 . . 

SKP 

90-8 

r > . 5C 

3 - C4 

No. .3 . . 

1 

90' 

90 0 

5-59 

3-81 


Discussion of Kksui,ts, 

Six days were n^quired to finish each experiment after the last lot of bark 
was placxid in the battery, and the barkometer values are shown for each liquor 
as it passes from this bark. These figures can be taken as approximately correct 
for all the licjuors passing from any one lot of liark when the battery is working 
under normal conditions. The battery is not working under normal conditions 
before the bark in every vat is covered with liquor. The barkometer values of the 
last liquors for the third and fourth experiments seem to indicate that all 
the tannin found in the spent bark w^as in a state of solution when this bark 
w^as removed from the liattery, and, therefore, Ix^tter results might have been 
obtained by adding more vats to the battery, or passing more water through 
the bark. IIowev(‘r, a greater proportion of soluble non- tannin would have 
adversely alleeted the value of these liquors. 


• It was extrcni(.4y difficult to extnict the last traces of taiiniu with one litre of water as per the 
standarfl nietho<i, and the total solubles are given for a further extraction amounting to two separate 
volumes of MX) (!,c. each. The first 6(X> c.c. gave a total soluble of 1*14 per cent, and there was a 
slijBrht rca<^tion with gelatine. The second 600 c.e. gave a total soluble of 1 '23 per cent, and no re-; 
action with gelatine. 

I.S6 
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Tht} proportions of noii-tanniii matters were always greater for the liquors 
at the head of the battery, and they reached a ininimuni in those tail-end vats 
that were not exposed to a higlier temperature than 80° C. Prolonged exposure 
at a temperature of 95° C. is responsible for an excess of the non tannin extracted 
from the bark. No (‘Xjihinations are required for using a battery worked on the 
press leach system. Heliable authorities have rccommcndod this proc'eas, and, 
apparently, practical tanners in various parts of the world are satisfied that 
by gravitation tlie liquors can be forced around the battery without creating 
channels in the bark. A plan is shown for an eight-vat battery, wliere the 
bark would not be shifted from the time it first goes into the battery until it 
is removed as spent bark, and also oiu? for a nine-vat battery, which will enable 




A. Plug* B. Pliic and Overflow. C. Overflow Pipe. Scale, 1*' — 1 ft. 

the tanner to shift the bark once during the time it remains in the battery. 
Shifting the bark will prevent any tendency of the sw^ollen bark to pac k so tightly 
that percolation is retarded. 

The nine-vat battery is arranged to suit those tanners who want to shift 
the hark once during the time it remains in the battery. The centre vat receives 
all the dry bark whiidi remains there for one day. The bark then is shifted 
into one of the outer vats, and the process now iKicomes the same as ust^d for 
the eight-vat battery. All the strong liead liquors are run off the centre vat. 
Each of the eight outer vats is connected witli an overflow' pipe, wdiich leads into 
the centre vat. This centre vat is always at the hejid of the battery. All the 
plugs for drains to the well are placed in the overflow' pipe. 

Hesults seem to show that the higher temperatures (80® to 100° C.) are 
necessary before one can extract a good percentage of the total tannin from 
wattle hark. Davis writes that the b<38t results for leaching are obtained when 
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the final liquors are at a teinperature of 203° to 212° F. (00 to 100 C. ). 
X^arker and I’roctor show that if the tannin from wattle bark he extracted at 
various temperatures, the best results will b<?i obtained at a temperature of 
80*’ 0. Tliev worked on an analytical scale, nsin^ finely -ground bark and an 
excess of water. The results obtained when all the tannins extracted were 
exposed to a temperature of 80® C. were the higlu'st, and were called the 
maximum yield. So that their maximum yield and the tota.l tannin^ in the 
hark^ as found bv the present analytical method for extracting tannin from 
bark, may differ, ‘and probably the latter would b(‘ higher. When the results 
obtained by these workers at various tijmperatures were compared with results 
obtained, we notice that more tannin is extracted by Parker and Proctor, 
especially at U»e Unver temperatures. This can l)e explained by assuming that, 
the amount of tannin extracted at any constant teiTip(‘ratiire will decrease as 
the volume of water used decrease's, and as the size of the particles of bark 
increases. The spent hark from the tail-end vats at 40® C. would probably still 
give off an appi'eciahle amount of tannin if more water were used or more 
water and extra vats. The extra woiter would mean weaker liquors, and if 
the extraction were to reach the 04 per cent, obtained at this temperature by 
the workers mentioned above, it would probably mean accumulation of a great 
volume of w’^eak liquor. To prevent this undesirable result and still obtain a 
greater yield of tannin in solution, one could raise the temperature of the tail-eml 
vats to *95® C., as shown for the fourth experiment, w hen the yield w’as 00 per 
eent. of the total tannin. 

The strengtli of flie last liquor off the spent bark will ahvays show' if 
extraction is nearly com|)lete for any one temp(‘rutare. Tt may be said that if 
the final liquor from the spent bark of any process has a high density value, say 
above U® barkometer. then the bark requires more water, or more cold or hot 
liquor as obtained by increasing tla* number of hot or cold vats in the battery. 
Tlie amount of red tannins in a liquor is greater the higher the teinporaturc 
of tlu‘ li(juor8 during the process of extraction and the greater the [lerceiitage 
of tannin extracted from the bark. All wattle barks contain a certain propor- 
tion of red tannins, w'hieh are only extracted at the liigher temperaiurt*. The 
light-eolourt‘d tannins change to red wlien expostnl to temperatures above 40® (^, 
.so that one could say that w^attle-bark liquors always contain some red tannins 
that w'ere present naturally in the hark, and other red tannins that owe their 
origin to high temperatures or faulty methods during the process of extraction. 

If the light-coloured tannins be removed at a low^ tiuniwrature the more 
difliculty soluble or red tannins are left in tlic bark. Some tanners object to 
using the latter because of the reddish colour of the resulting leather. Tlie 
amounts of tannin extracted at the various temperature.s shown in these experi- 
ments are results that should show^ the tanner the value of temperaturr* 
extraction prtjcess. The amount of tannin extracted and the colour of the 
leather is regulated by the temperature of the tail-end vats, and if a tanner 
reduced tlie temperature to improve the colour of the leatlier, then he also 
reduces the percentage of tannin extracted from the bark. 

When 90 per eent. of the tannin is extracted with tail-end vats at 95® C. 
the resulting liquors are cloudy and red. These liquors are suitable for the 
average sole and harness leather. h>r special lines, where colour is an important 
factor, it may be advantageoua to low-er the t(urq)erature of the tail-end vats 
and reduce the amount of red tannin extracted from the bark, but before doing 
this for any leather, a tanner should consider what can be done to improve 
the colour by using a mix<'d tannage. Good results can be obtained on a slightly 
reddish leather by the careful use of small quantities of titanium salts. 

For the production of strap, bag, kip leathers, &c., it might be necessary to 
reduce the temiierature of the tail-end vats to a considerable extent, but not 
lower than tiO® C, The maximum tcunperature for extraction at a basil tannery 
would probably be below 60® C, A large number of tanners, who produce 
various leathers, only use water at ordinary temperature for the production of 
their liquors. Ordinary temperature in the cold season may be 12® C. (64® F.)* 
Such a temperature is too low to give fair results. Bo that one could sfiiy 
that there is no tanner in Austmlasia. who does not require to Work some of 
his extraction vats al>ove ordinary temperature. 

These experiments have shown that very strong or highly omiceittrated liquors 
can lie removed daily from ihe battery when the voluuie oi liquor dmwii 
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each day is equal to the volume required to cover the wet hark in one vat, 
and if these results can bt^ duplicati^d in the taimeries, the liquors would he 
stronger than any liquor requircHl foy the tanning of hides that pass through 
the splitting machine, or, indeed, for any skins. 

If 'U tanner were getting a 00 ’ harkonieter liquor ol! the battery and only 
using a 40° barkoineter liquor for his strongest one in the tan-yard, then he 
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could redxico the strength of the liquor from the battt'ry by taking oil a greater 
volume of liquor per day, which would mean a similar increase in the volume 
of water placed in the battery per day. Novr, any extraction process will be 
more eiheient the greater the volume of water used per day when the daily 
(^uota of bark remains constant, so that it is not a good policy to take oil 
liquors tlmt are stronger than the best one retpiired for any particular tannery. 
This applies to tanneries where the weaker liquors from the tan-yard are never 
pumped back on the hark. 
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Certain tanners pump li<|nors from the tan-yard back on to the bark. If 
the used colourin*;; liquors are too strong to be pumped away, and must go 
back to the battery, then they should go into the vat which contains liquor about 
eijual to their uwii density. ' This practice of pumping these liquors back on to 
the bark is a had one, and conirihutes in no small degree to the bad odour 
noticeable at times with some leathers. It makes the extraction process more 
difliciilt by bringing foul matter into the battery, its economic value has yet 
to he proved even when tanners are colouring in strong liquors, and if the 
bark is properly spent by using the rctjuired amount of water the liquor drawn 
off each day must iinu-ease in volume and decrease as regards its tannin concen- 
tration. So that pumping hack weak liquors may mean that the tanner will 
only get a weak licpior off tlu' head of the battery. The weak liquor cannot 
replace water and give good results. 

For these experiimuits tlie working operations are all completed within that 
period, T.tlO a.m. to h p.m., which might he called the working hours per day. 
This requires no further explanation than the statement that a p)rocess which 
ro(|uired attention night and day would not be aeeeptable to DO per cent, of 
the Australian tanners. A wt*ak faetor in these experimental processes is shown 
when the t(.*mperature of the liquors is allowed to fall during tlie night. The 
results obtained when the temptualure of the tail-end vats is at Dii'’ C. show 
that this j)rocedur<* cannot be responsible for any great loss’ of wattle tannins. 
This to a certain extent is eon firmed by the last two experiments, where the 
one at a maximum temperature of 40"* (’. during the working day, and the other 
at Ilf)® (luring the working day and night, give approxiinat<dy the same results. 
The ditrerenee of temperature would mean about 1 ptT cent, of tannin to be 
added to the. latter. 

The decrease in temp('ratiir<‘ during the night would certainly mean a greater 
quantity of coal used per ton of bark when eomjiared with a process working 
on a large 8(mlo as described below. 

The extraction of tannin from bark must be carried out on a larg(‘ scale to 
get the best results. The grcaiter number of Australian tanners do not use 
sufficient bark p(?r week to reach this desirable standard, hut tht‘ difficulty might 
l)e overiamie l»y ('recting an extraction plant capable of treating all tlie bark 
required by the. tanners in any district. 

This extraction process would lie working night and day, and it would then 
be on a basis suitable for the manufaeture of extract. The temperature of the 
vats at the head of the battery should not be higher tlian 40** C., as above this 
temperature the tannins change to a deeper red colour. With the front vats 
at 40“ C.'. and the others at higher temperatures, two to thre(* vats could Ih‘ 
emptied and refilled per day, and the time for the hark in a six-vat battery 
would be two to three days, ff'he tail-end vats could be ke]>t at any suitable 
temperatures from 80° to 95° C. 

The temperature of the first three vats at the head of the battery should not 
go beyond 40° C., because it would take quite thrt^ vats to remove the greater 
proportion of th(; light-coloured tannins. The temperature of the fourth vat 
would vary according to the temperature of the liquor pressed forward from 
the fifth vat, which would be about 80° C. in the overflow pipe, and it would 
decrease as it passed through the bark. The fifth, sixth, and seventh vats would 
be at a temperature of 80° to 95° C., and if extraction were complt#! with 
seven vats the eighth could lie used to heat and remove impurities from the 
water. 

The bark will never be completely exhausted as regards tannin, and if water 
has to be used in the extraction processes containing impurities such as iron 
salts, &c., which adversely affect the tannin, it wilF be desirable to first pass 
such water through these spent barks, when one could expect a considerable 
amount of the impurities to be removed. 

SUMMAKY. 

1. Spent wattle barks, taken from various tanneries in New South Wales, 
contain considerable amounts of tannin, and these undesirable results can lie 
attributed to the faulty methods adopted for the extraction of tannins, 
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2. Satisfactorv n'sultB arc not. alwava obtained by tanners who ^rrind their 
own bark. A mill is not doin**; ^ood work when it allows any larj^c particles 
of lairk to pass tliroii;uh witliout beinj^ crushed. 

'I’he j^ionnd Adelaide bark used for the ex|»eriments described in this paper 
may be cited as a good example of how bark slnnild be prepariid for tht' 
extraction vats. 

Jk The additional cost of grinding, the mechanical agitators required, and 
the resulting cloudy liquors, are factors wliich adversely alTect the ii.se of hark 
in the povv(iere«l stale. 

4. For all juaetieal jmrposes the maximum for a “one liquor period’’ when 
wat«>r is addrd to tin* wattle -bark is not above twenty-four hours, and this 
)KM‘iod d('er(‘as(s us (lie temp(‘rature increases. 

r». .An o))en diiViisi(Ui mid continuous process, worked on the jiress leach system, 
appears to b(‘ tin* most useful for the extraction of tannin from wattle bark. 

(). la^iht vats an* re<*orniiiended for a j>ress h'aeli system battery working 
under normal eondilions; lait when llie Ijark swells to sueli an extent that 
pereolaiion is i(*tanle(i, then niin* vats are re<‘ommended. liy this means the 
iann<‘r (iin shift tin* bark onei* during tin* jirocess of extraction. 

7. 'I’he amount of tannin destroyed. «>r the dilVerence lietwt**!! tin* total tannin 
and tin* sum of the tannins in solution and in the sjient bark, is apjaiiently low 
for wattle bark, ((’oinpare experimental results by N\>cum and Faust. i 

5. If the p<'rei*ntag(* of tannin extracted from a bark were a cou.slant (|uantity. 
tin*!! Ui(‘ tannin couci'iilraiion of the li<pior drawn off each day would be iiiverselv 
proportional to its vidunn*, but om* would exp»»(d tliat t!ie )ie)’('<‘nlage of tannin 
extract <'d from a liar); would decrease as tin* v<du nu* of liquor <lra\sn olV ea. li 
day decreased, \\ithin tin* limits of tin* experimental work desciilied here. it. 
is I'onsideied that l)ie minimum volume of liipior to Vn* drawn oil' each day 
should h(‘ a jquoximately eipial to tin* amount of weak liquor that could be 
drawn ojV the l>ark in one pit. 

J). d’lu* maximum vidiinn* of liquor that can be drawn ofl* tin* bark ea<*b day 
will depend on tin* sireiigtli, or tannin eon<***nt ration, of tin* strongest liquor 
required in the tanin'ry. 

lU. [lij,;]! ((‘miaratures (80'' (*. to KMI^’ t’., or 17(»'' F. to 212'' F.) ar<* 
nece‘^sar\ Itefore it is possible to extract a liigii percentage of tannin from wattle 
bark. 

11. Manv tanners fail to gel go(al ]a*.-u]ts because they do not ]*ass sutlieient 
wat<*r at a high temperature tluongli the l)ark. 

12. ruder the ciunlitions des* ribed for these (‘Xperiments, at least three vats 
mtist be raisi-d to tlie Itigb ttunperaiures before sullicient hot li(pior will pass 
through tin* l)ark to remove a good percentage of the taniiiu. 

Id. As tin* vnlnuK' of bhpior drawn oil' eaeh day inereas»‘s, tin* number of 
vats to b<* maintaim*d at a high teinneralure decreases. 

1 1. From an (‘eoiiomic stand point, the best extraction results will be obtained 
w}n*n tin* piax'css is \vork<’d on a large scale, and one good extraction jdant in 
the ^i^rious Australian tanning centres eouid be exp(*ete<l to suj>ply tannin in 
solution at a mueli cheaper ralx* than when each tanner treats Ins own bark. 

Ill submitting the uliove n*sultfi, the (■ommittec feel juatilied in recommending 
tin? extraetioi) |.>roc(*ss of tlje press leach .s>xstem for wattli? liark to the fu vorabb* 
coiiBideralion of those intt?reste<l in the tanning industry, as it is considered 
that this jiroeess would be found more advantageous and ellicaeious than the 
methods genera 11 <*mployed in Australian tanneries. 

Tlic experiments of the Clommittee, as descrilK*d al>ovc, wen* carried out almost 
wliolly by Air. W. Aleftlynii, eluvrnisl to the Committee at the. Sydney Technical 
College "I’a, lining School, under the continual and direct supervision of Air. F. A, 
(’ooinlis. While the Committee has had a large numlier of meetings during the 
currency of the work, the Committee considt'rs it only right to draw' attention 
to the fact that the eJiief burden of the work has fallen on Air. Coombs and 
Air. McGlynn, 
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The Australian Chemical Institute. 

By BERTRAM J. SMART, B.Sc. (Load.).* 

With a few notable exceptions, there can be little doubt that, until 
the last few years, the profession of chemistry in Australia occupied 
a position of minor importance in comparison with other professions, 
and, as a conse(|uence, showed very little sign of progress. It is true 
that each State possessed a (iovennnent Analyst, wliilst certain large 
undertakings, as, for instance, the (Vdonial Sugar Kefiiiing Company 
liud various mining establisliincnt^, carried a well-organized scientific 
staff. Moreover, in the various capitals many consulting chemists prac- 
tised their jirofession with more or less success, depending to a largo 
extent on the mining industry for their regular work. On the other 
hand, it is probable that the mind of the ordinary i>ublic scarcely appre- 
ciated the services wliicli the chemist rendered the community, and had 
no conception of tlu^ important part which chornica] knowledge .should 
play under the stress of modern life. But the war has changed all that. 
C)ut of the turmoil has come another revival of learning, which has 
swept tln^ world and has taught the man in the street tliat in (?very 
stage of life lie is dependent on chemical scicmce, and tliat not only life 
in all its phases, but the production of food, clothing, and other means 
to existence are one hug<‘ chemical reaction. 

One of the results which this scientific renaissance has brought 
about is a. desire on the ])art of the ehemist himself for organization, 
which has made it.self manifest in all parts of the British Empire. Jn 
Australia, that desire has now taken practical shape in the formation 
of the “ Australian Chemical Institute.’' which has grown in three years 
to a memberiship of well nigh 600, and promi.ses to develop into an 
important instrument in the national jirogress. It will he of some 
interest to put on record how fliis Institute was formed, and to set 
out some of the objects which it ho])(>s to achieve. 

Before doing so, howev(*r, it is necessary to mention tliat, for the 
last 40 years, a well-known body, the ‘Mnstiiiite of Chemistry of Great 
Britain and Ireland,” has been in existence^ and, incor])orated under a 
Royal cbarter, has comprisi'd within its ranks a large number of 
chemists, both in England and abroad. Early in 1916, a movement was 
on foot to form branches of the Institute of Chemistry in the Doiainion.s, 
and the Ecdlows resident in Australia, numb(*riTig between 50 and 60, 
had already taken preliminary steps with this object in view. Since 
it was formed, the In-stitute of Chemistry has steadily raised the 
standard of admission to its ranks, and tlie right to use the now well- 
known letters ^^A.T.C.” or “F.T.C.” is clearly recognised as evidence 
of a thorough training in practical chemistry. TJntil quite recently, in 
order to gain admission to the .associateship, a candidate w^as required to 
undergo a course of training at an approved institution, and also to 
pass an exarnination of a higli order, whilst the Fellowship was granted 
to Associates who had practisexl for three years, and had undergone a 
further test. For reasons w’hicdi need not be discussed here, however, 
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a considerable number of bi^hly trained men in England declined to 
associate themselves with the Institute. Moreover, the Institute could 
scarcely be regarded as a body which embraced the large number of men 
employed as works chemists. For the career of public analyst, however, 
the qualifi(?ations granted by the Institute were generally regarded as 
essential. 

It is necessary to touch on these matters, since they entered largely 
into the discussions which took place befV>re the Australian Chemical 
Institute was formed, and it must be admitted that, to a certain extent, 
its founders were guided by a desire to avoid, if |)ossible, any of the 
results which had been found unsatisfactory in Great Britain. The 
scheme to create an Australian Branch of the British Institute never 
matured; it was swept aside when disciissionH ]>egaTi to take place on the 
cremation of a, new body formed and controlled in tliis country. Even 
bad sucli a branch been formed, it is doubtful if it would f»ver have 
been able to control tlie chemical profession in Australia as a whole, 
since the powers dclegat€>d to it hv the parent l)ody w(vre too limited 
in character, and would undoubtedly I»av(' proved a serioii.s handicap. 

Whilst this proposal was under discussion, a few works chemists 
got together and formed themselves into a body named The Aus- 
tralasian Chemical As.sociatioii.” Tbi.s association was moulded on the 
lines of a trade union, atui persons in a position of control were 
expressly prohibited from joining. No qualifications for membersliip 
were rejquired, and the oliject.s were principally the protection of the 
interests of pco'soius omjdoyed on chemical work. One of tlie indirect 
results of its formation was to s(‘t a large iimnber of men in Melbourne 
talking and thinking out a scheme, wliich ultimat<dy took practical 
shape. The notion of a chemical trade union was put aside as unsuit- 
able, and from the discussion which took place one prevjuling idea 
grew up" ' the ci'eation of a professional iiusiitute whicli should guarantw 
to the public tlje ability of its memhers and demand that skilled servdees 
should he adeqnat(dy rewarded. 

Thorouglily imbued with the prevailing spirit, Professor Masson, 
whose lively interest and never-ending resource may well entitle him 
to be culled the Father of the Institute,’' came over to Sydney and 
addressed a meeting of chemisus on the 26th July, HUO. A keen dis- 
cussion took place, and the meeting finally formed itself into a com- 
mittee to promote the formation of a chemical association. The 
writer was appointed provisional secretary and coTivener, and at a 
subsequent meeting an executive committee was appointed. Tlie Sydney 
executive at once eommenced active work, and similar comriiittci^s were 
formed in Melbourne and Brisbane with'()ut delay, followed at a later 
date by committees in Adelaide and Pertli. T)isciLs.sions took place 
between these committees by correspondence during the next six months, 
after which a conference was held in Sydmw on the 10th January, 
1917, whiedi was attended by Dr. Cooksey (N.8.W.), Ih’ofessor Masson 
(Vic.), Professor Remue (S.A.), and Mr, J. B. Henderson (Qld.). 
In the previous discussions, some considerable difficulty bad arisen over 
the name to be adopted, but tbe conference sooji arrived at a decision, 
and, in addition, drew up a draft constitution. One of the great diffi- 
culties wliich had to be surmounted was tbe choice of a suitable scheme 
for the formation of a central executive. It was largely owing to the 
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express wish of Melbourne chemists that Sydney was unanimously 
agreed to as the head-quartens of the Institute. In a country such as 
this, in which the principal cities are so far apart, it is not easy to 
elect a representative council which can eonveniently meet and transact 
business. Eventually it was decided that the council should consist 
'oF the Presidents of the State Branches, who may nominate some 
penson to act for them, whilst it was agreed that meetings might, if 
necessary, be held in any of the State capitals. Since this scheme was 
ultimately adopted, it has meant that a number of Sydney chemists 
govern the Institute in the name of tlie State Presidents. On the whole, 
the system works fairly well, in spite of the unavoidable troubles which 
.are inseparable from such an undertaking. 

The draft coHi-stitution was circulated again amongst the State Com- 
mittees, and, after further amendmeuts had been made, it \vaa printed 
and circulated in June, 1917. Applications for membership were then 
dealt with by the Provisional Committee in each State, and from the 
persons thus elected as members the State Branches were duly created. 
In most cases, a formal a nnuar general meeting was held in September, 
1917, and otfiem’s appointed. The following were elected as the first 
State Pre.sidents: — ^New South Wales, Dr. Cooksey; Victoria, Professor 
Mas.son ; Queensland, Mr. J. B. Ifenderson ; South Australia. Professor 
Kennie; Western Australia, Professor Simpson. These gentlemen 
became the Council er officio, and the first meeting of the Coumril was 
hedd on 8th-9th January, 1918, Dr. Cooksey and Professor Masson being 
present, whilst Mr. Boas represented Professor Simpson, Mr. Badcliffe 
represented Professor Rennie, and Mr. Mingaye represented Mr. 
Henderson. Dr. II. G. Chapman was elected honorary general treasurer, 
and Mr. B. J. Smart was elected honorary general *secretary. The 
Institute was thus duly foymed ns the. Australian Chcraical Institute.^’ 

As already pointed ont, one of the important functions wbicti tlie 
Institute was intended to fulfil was that of guaranteeing to the public 
the qualifications of its members. It was therefore necessary from 
the outset to scrutinize cdosely the qualifications of those applying for 
membership, and to see that none were admitted wlro were not 
thoroughly competent. At the same time, in order to insure that all 
persons hand fide qualified as chemists should bo able to gain admission, 
the door had to be left open sufReiently wide. 

In fixing the standard it was decided, in the first place, tliat mem- 
bership should be open, firstly, to a graduate in sciem-e of au approved 
university, provided that chemi-stry formed one of the degree subjects; 
secondly, to a person who had obtained a diploma in chemistry at au 
approved technical college; and, thirdly, to a Fellow or Associate of 
the Institute of Chemislry of Great Britain and Ireland. Under the 
second heading, it Avas uudonstood that only those diplomas would be 
approved which involved a systematic training In the science. In 
addition to the above, membersbip was made open for a limited period 
to teachers of chemistry, heads of commercial laboratories, or assistants 
recommended by them, provided in each case the applicant had been 
employed on chemical w^ork for at least three years. This provision 
remained in force until the 1st January, 1919, except in the case of 
pBTBOW away bn war service, who may still avail themselves of it. It 
is now neoessaty person who does not qualify ander the firsf 
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lliree headings, unless he have some special qualificalions for admission, 
shall submit himself for examination in such a manner as the Council 
may decide. At the present time, the regulations for examination of 
candidates are being considered, and it is hoped that tliey will shortly 
he available for issue. Although not yet finalized, it may be stated 
that, in addition to a profeSsSional examination, an entrance examination 
will be required. Special arrangements will be made to deal with 
candidates who have jiassed through t(3<dinical colleges in which the 
standard of education is not equal to that demanded above, but this 
arrangement, will probably be only for a limited period, and on the 
understanding that such colleges take steps to bring the standard into 
line at an early date. 

In addition to the above provisions, the Council is arranging for 
a student grade, and also for a fellowship. Jho'soiis who liave received 
a good gemu'al education, and who are undergoing a systematic training 
for the profession of ciicmistry, will he eligible for admission as students. 
The fellowshij) Avill only be graijt(‘d to members who have attained a 
high degree of proficitmey. it is intoiuled to maintain a very high 
standard in granting this qualification, so that it may, from the outset, 
be regarded as the blue riband of tlie chemical i)rofessioii. 

An important question, which is at the present time occupying the 
minds of iuany of the nK-nibers of Instilnte, is that of incor|)orati()n. 
This ])roblem presemts a number of special difiiculties owing to tin.*, 
anomalous clmracter of tln^ Australian Constitution. Whilst it would 
be quite a siuij)l(‘ matter to form an Institute in each of the separate 
Slat(vs, the Coinuionvv(‘ultl» Goveriiment appears to have no power to 
grant to a body such as this, spread over tin* re<pC‘i*tive States, an 
Act of lncor|)oral:ion. In order to obtain sound information on this 
point, the (•ouncil of tlie institute submitted the question to Professor 
Harrison Moore, wlio is a very high auiliority on constitvitional law, 
and, from the advice thus re(*eived, it is apparent that there is no 
hoj)e at present of the Institute becoming incor])orated by a Federal 
Act. Tin* position, tlieiad'ore, leaves only three course^ opmi. On the 
one hand, the Institute may take action oii simple linos by registering 
in each State ntidm* the C'ompanies Act; or, on the other hmid, a Bill 
might be promoted in one or other of the States with the object of 
obtaining an Act of Parliament. It wt)iil(l then be uecessary to get the 
remaining States to ])ass ajj Act in similar terms. The tliird alterna- 
tive is to apju’oach tlic Crown direct, and seek a Poyal charter, such 
as was granted to tlie British Institute? of Chemistry. It is rather 
interesting to note that the latter body did not become incorporated 
for a period of seven years after its formation. Looking tlirougb the 
accounts which appeared at that time in the Chemical News, it is 
noticed that at one period of its existence it was intended to register 
under the British Companies Act. 

Up to the present the Council have not come to a definite decision 
on this matter. It is recognised, however, that, if it is decided to 
petition the Crown for a charter, it will be neceasary to obtain tin' 
support of the home Institute of Chemistry. With this object in view, 
a letter has already been sent to the Secretary in London setting forth 
the position in which the Tnstitiite finds itself, and asking if the Council 
would kindly inform the ‘^Australian Chemical Institute^' what 
attitude it would be likely to adopt should such a petition be put 
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forward. It is hoped that a reply may be received by cable in time 
to be presented to a conference which will take place in Sydney during 
the middle of February. 

Intimately connected with thi^ matter is a proposal, which has been 
put forward in Victoria, that chemists should seek from each State 
Government power to close the profession. A Professional Chemists 
Bill has been drafted with the object of creating a Board similar to 
that now in existence in connexion with the dental and pharmaceutical 
professions, who shall be empowered to insist upon a certain standard 
of training for every j)ersoii who practises chemistry. This Bill has 
been put forw^ard witli much enthusiasm by the Victorian members, 
who believe that the present time is favorable to the passage of such 
a measure into law. Under the constitution of the Institute a State 
has pow'er to deVil with any local matter which does not affect the other 
States. Such a measure as tliis, althongh apparently loc.al in its 
incidence, is intimately conneeted with the proposals for incorporation. 
If it is intended to incorporate on State lines, it w'ould be highly 
desirable riiat the tw’o matters should he put forw-ard together, or tlie 
question of incorporation should first be dealt wdtli. At the reqimst 
of the Council, the Victorian Committee has withheld further action 
[)ending the Council’s decision regarding tlie question as a whole. 

i\mongat other work which the Iristilnte has already acxHvmpHslied, 
mention may be made of the attention whicli havS been given to the 
desirability of standardizing professional fees, to the adoption of 
uniform methods of analysis, and to the formation of an employiuent 
bureau, wdiieh will bring chemists more directly into tomd) witli niaivn- 
facturers and others ofFeriiig employment. 

Inquiries w'ere first made from each State Cvommittec^ as to the 
fees HOW’ charged by professional chemists, and suggestions w^ere called 
for regarding any items which should be increased. When this informa- 
tion was collected, the Conneil appointed a committee to consider the 
schedules, and to draw up a standard of mintrnum fees for the whole 
of Australia. This w^as carried out, and again submitt(>d to the State 
Committees, after which further alterations were suggested. When 
these have been reconsidered a schedule wdll he circulated amongst 
the members of the Institute, comprising minimum fees which it is 
recommended should be charged for analytical and consulting wmrk. 
It is obvious that in a matter of this kind the Institute can only rely 
on the loyalty of its members in adhering to the recommendations put 
forward, but there is little doubt that the consulting analysts of Aus- 
tralia, as a whole, will adhere closely to this schedule when it is finally 
issued. 

The work of standardizing analytical methods had already been 
commenced by the Victorian ^ciety of Chemical Industry, acting in 
conjunction with the Institute of Science and Industry. It 
w^as thought, however, that this duty should be carried out 
by the Australian Chemical Institute owing to its wider repre- 
sentarive charaGter, and the investigations were, therefore, trans- 
ferred to a committee appointed by the Oouncil, consisting of 
represeutatives in each State. It is to he expected that a work of 
tSis rnagnim^^^ continue over several years, ^ A number of ekeUiilts 
h%e already woriced on the methods for esrimating ^osphorie^^ 

btit no report has yet b<^ submitled. With the luachSuUry 
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in existence, however, it is hoped that, as time goes on, a systematic 
investigation of all the principal analytical methods adopted in coni' 
raercial analysis will be undertaken. This will enable the public to 
depend witli certainty on any analysis carried our by a qualified analyst 
following the inethods laid down by the Institute, and will prevent 
miioii of the unfortunate lack of agreement which has frequently been 
encountered in the past. ‘ 

The work of the Institute could hardly be regarded as complete until 
some efforts had been made to bring its members more cloisely info 
touch with the conditions of employment as they exist in the several 
States. It is somewhat difficult to create a system under which infor- 
mation regarding all vacancies shall be furnished to the Secretary of 
the Institute. Such an objective naturally takes time to accomplish. 
StepiS have, however, been taken in tins direction, and a circular has 
been issued to all the principal manufacturers asking that, should at any 
time they require the 8ervi(*.es of trained chemists, they should com- 
municate with the Honorary General Secretary of th(^ Institute. Up 
to the present, there has been ‘very little result from this course of 
action, and only a f(;W' of the members of the Institute have so fflt' 
approached the Secretary with a view of seeking employment. 

When this side of the Institute's activities grows, as it is expected 
it will do, there will undoubtedly be a considerable volume of work to 
be transacted, and it will be necc^ssary lo extend the staff of the head- 
quarters accordingly to deal witli the same. It should, however, he 
posKsible by proper machinery to place any chemists out of employment 
in immediate touch with firms and others who are looking for suitable 
moil, and the successful creation of such a biimni will, in th(‘ near 
future, he one of the Councils first duties. 

Enough has been said to show that in the short s|)ace of two years 
an important factor has come into existence for the good of the chemical 
profession. Looking back once more to the history of the Institute 
of Chemistry in England, we find that it took several years to bring 
about what lias already been accomjilished in Australia. In the case 
of the British Institute, seven years elapsed botwcHoi the date of forma* 
tion and the dote at which a charter was granted. Miicli opposition 
was encountered, and many suggestions were put forward as to the 
form the Institute should take. In the early days, many men were 
admitted to its membership who Avonld now be unable to gain admission, 
the standard having been so considerably raised in the meantime. 

The Australian Chemical 1 nsti tme will undoubtedly encounter 
similar experiences as time goos on. The number of partially trained 
men coining forward will be diminished, and the Institute will take 
particular care to see that persons desirous of becoming professional 
ehemists sliall receive a proper training for the work they intend to 
carry out. It cannot be expected that a piN-ifession which includes many 
men whose training is only partial can at present hope to obtain the 
emoluments which certain other pi^ofessions enjoy, but with the 
improveinent which the Institute will undoubtedly bring about this 
must alter. 

The Council to-day is legislating for posterity, when all those who 
practise the proftssion of chemistry may, in return for efficiency and 
valuable services, receive a full share of the rewards which these 
services produce. 

' 167- 



SCIENCE AND INDUSTEY. 


Notes on the Rhineland Chemical 
Works.* 

By h ALLAN. ^ 

Part H. — Laboi^k Conditions and Rkoent Plant Extensions. 

It has fr(‘quei)t;lv been said that cheap and docile labonr has been 
a great factor in the siicc(‘.ss of (lerinan industry generally, and that 
it has contributed not a little to the advanceinent of their chemical 
manufacture. .A statc^immt of past and preseni conditions, tlierefore, 
may not be without interest, but it should be empliasized -that any 
existing conditions are probably transitory, and tliat it is impossible 
to forecast the state of labour in the future, either in Germany or 
elsewhere. In pre-war times long working hours were general throiigli- 
out Germany, though there was a growing tendency to curtail fhem, 
and the good firms, so named, whifth did not necessarily nuuin tin* 
large firms, were adopting “ English ’’ lime as it was called, whidi 
meant working to 12, 1, or 2 o'chxdc on Saturday instead of the 5 or 6 
ohdock, vvhicli was formerly the rule. Wages in the chemical industry 
were peculiarly variable, there being apparently no fixed rate in diifer(*nt 
lactoriea, and in certain districts of a rural ch.Mracter, wln^re it might 
be thought low rates would rule, they were higher tlian in more pojuilous 
areas, though many exceptions to this miglit be buind t*ven in contiguous 
works in tln‘ same neighbourhood. The case of one of the large works 
may be (dted as a general example of the change wliich has taken place 
both as to tlie cost and cliaracter of the labour sup|>ly. Uuder ])re-war 
conditions a (h]-hour week was common, and the rate of pay for general 
labour, was 0.65 marks per hour, or a weekly wage of 43 marks. Sinee 
them the eight-hour day has boon forced upon employers, and for similar 
labour the hourly rat(? has risen to 1.7 marks,- which nutans a weekly 
wage of 81.6 niarks — a 90 per cent, increase in the total wages earned, 
with a reduction in working hours of almost 28 per cent. If it bo 
assumed that the output of work per man per hour has not (diauged, 
and chemical processes as a rule cannot be accelerated, it follows that 
the labour cost for the same out])ut of work as formerly lias risen to 
112 marks — an increase of no less than 160' per cent. It is quite 
commonly asserted, however, and it is plainly evident, even to a casual 
observer who was familiar with pre-war conditions, tliat the character 
of the labour has considerably altered, bofli as to subservience to dis- 
cipline and the quality of the work done. Lack of attention to instruc- 
tions and carelessness are common, and the geneiTil assertion is that 
the possible output is now only about one-lialf of what it was. It 
is probable that this statement includes the reduction following upon 
the lessened number of hours worked, as well as that arising from 
lowered efiiciency, as figures derived from industry, such as certain 
branches^ of engint^^ring, where output can be carefully determined by 
the number of articles produced, sliow a minimum reduction in output 
per liom- of about 25 per cent. How piuch of this arises from the 
fact that for reasons of policy generally they are enliiloying, or, more 
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correctly, are paying their pre-war labour force, whilst their actual 
ouitput is ill soiue cases as low as 10 per cent, of the possible, cannot 
be determined; it may be assumed that, with fuller employment present 
conditions will be modified, but one cannot help feeling that the old 
conditions will not return, and that the difheulties surrounding pr(‘sent- 
day labour problems arc not to be confined to Britain alone. 

In speaking of output, however, some notice must he taken of the 
present condition of the German factories, and especially of the changes 
which have taken place in thoin during the long periofl of war. All 
of the factories having facilities for the manufacture of materials for 
explosives or gas warfare liave greatly increasc^d their plants during 
this time. It is quite evident, also, that these additions liavo been 
made in no liapha/.ard fashion, but that full consideralion has l>(*en 
given to tlie possibility of using these essentially war additions to tlie 
buildings and plant for ijulustrial purposes wlnai the war dcmiand bad 
ceased. 

In general, and in the case of tli<‘ large jdants certainly so, it has 
been left to the factory control to provide for the increases] ontj)Ut 
by such means as they chose to adopt, the Govca'iinuait affording everv 
facility in the matter of materials and labour, and, it is stat(‘d, also 
providing the money required for the erection of the plant. Thv systcjn 
of financing these (‘xlensions has aj>parently heem that of la^paying 
from tim<* to time the expendiliire ineiirred, and cas(\s arc; not wanting 
in which large new plants have been erected on (xovernnumt hf'half at 
a late period in tln^ war, in which these re}»avments have*, not taken 
})lace, and firms are now in jmssession of Y(o*y e.\])ensively ereitlial 
buildings and equipment which they would not have built in normal 
circu instance's. 

I’liere is a generally exj)res.sed fear that tlie abnormal cost arising 
from tlie circumstances in which these extensions were earried out will 
not be met by tlie m‘w Governnumt, ami that the factories will have 
to hear the major portion, if not the whole, of the charges thus incurred. 
This, of course, only ap}>lies to work carried out during a hue period 
of the war, and many enlargements of plant have taken place which 
the erectors have obtained on such terms that capital charges u|>on 
their peace output will not be excessive. Ih’obably no better e.xainple 
of the permaiieiit character of these hurried (extensions is to found 
than the Dorinagen plant for the production of })icric acid and TNT, 
belonging to the Bayer company, which is situated on tin' left ])ank 
of the Rhine and a little way removed from Leverkustm, which is on 
the opposite side of the river. The buildings, which wore begun lat(‘ 
in 1916, aiT all solidly constructed of brick and fiUTO-concrcto, the 
sulplionating and nitrating houses following in detail tlu' general plan 
whi(di has laxm adopted as the standard for such woi*k in the Bayer 
})lants, Tavo units for the manufacture of picric acid were (nmipleUxl, 
each having a capacity of about 900 tons per rnoiUb, and thc' first of 
these units was in operation within six months of the commencement 
of erection. 

The nature of the buildings and the suhstautlal and finished character 
ol the plant leave no doubt whatsoever that th(\y are intended to he a 
permanent addition to the Bayer factories, and with very little altera- 
tion they can be converted into a largo installation for tbe maiuifatdure 
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of intentiediates and dyes. The plants of the dye-producing firms are 
in excellent condition, and in many causes have been considerably added 
to in producing power during the period of the war. If competition 
with German dyes and phannaceutical chemicals was difficult in pre- 
war periods, it certainly will be no less so in the era which is opening 
before us, it efficient plants and large scale production are the important 
factors in production costs which we all know them to be. 

The term “ a chemists’ war ’’ has been applied over and over again 
to the grvht struggle which we have juat passed through, and in no sense 
is the application of the term more true than when it is applied to the 
fact that, without the plants erected in her chemical works for the 
fixation of atmospheric nitrogen, the resistance of CTermany would have 
brok(*n down at a comparatively early date. As an instrument of 
peace or a weapon of war, such plants are almost invaluable, and the 
peculiar independence of Germany from the supply of Chilean nitrate 
is one of her greatest national assets. It is said that the German Govern- 
ment, at the instigation of her military experts, adopted tlu* position of 
foster mother to the various processes which were being developed in 
the country in pre-war times. 

Their maiornal instinct; was roused oidy by the effect which the 
supplies from these plants would have upon their military needs, and 
it would appear to be soinetbiiig more than coincidence that the first 
ste 7 )s towards initiating a great European conflict were not taken until 
the Haber process, with its immense possibilities, had been fully estab- 
lished on a large scale by the Badische Company, and that plants were 
also in existence for the 4 )rodnction of annYionia from cyanamide. 
Important as nitrates are as a provision for war, their value as affecting 
the foodstuffs of a nation needs no argument, and it may yet be the case 
that the now generally decried militarism of Germany has given to tin* 
country a boon whose worth is inestimable. 

The plants at Oppau and Merseburg in which tin* direct synthesis 
of aTimionia from hydrogen and atmospheric nitrogen is effected, are 
enormous in tlieir dimensions, and a monument to the skill of the 
chemists and engineers who have erected them. Similar words may be 
applied to tlie plants at Hdehst and Leverkusen, in which ammonia 
ivS oxidized to nitric acid; and the imposing sight of the interior of the 
building at Hocdist, which houses 256 ydalinuin catalyst vassels with 
their various connexions, is one wdiich a chemist carniot easily forget. 
The capacity of this particular plant is 8,000 tons of HNO., of 100 
per cent., strength per month, so that approxi-mately 1 ton of UNO;; 
is produced by each catalyst vessel per day. The whole installation, 
with its plant for vaporizing ammonia, fans, catalyst vessels, absorbing 
towers, and nitric and sulphuric acid concentrating plants, is an out- 
standing example of th^ mass-production policy which has been so 
largely adopted by the German chemical firms as a means towards 
’ reducing production costs. 

A striking feature of this and very many plants for other purposes 
is that, though in the aggregate the output js very great, the plants 
themselves consist of many units, each of which is a complete plant in 
and enlargement of output is arrived at by erecting a fresh 
series of units, rather than hy increasing the size of the constituent 
parts of the unit. 
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The benefits which arise from this system are many, since it is 
possible to erect a plant of large capacity from a minimum of drawings 
and patterns, and the ordering and construction of parts become simple. 
Also, it allows of the use of appliances of standard dimensions, which 
are generally kept in stock by ironfounders, earthenware manufacturers, 
and the like, so that time is saved in erection as well as in cost, since 
the parts which call for special construction are reduced to a minimum 
in number. It might be mentioned that the plant just spoken of, 
which was completed and pui into operation in February, 1918, cost 
£2,000,000, and was erected in six months. 

Another matter which is forced upon onc^s notice in these large 
works is the fact that, tiiough the variety of their jirodiicts is great, 
there is no reckless plunging into the manufacture of an article which 
is not connected in some way or another with what is the essential part 
of their business. As an example of this, we may* consider a few of 
the operations of the Bayer (/ompany, at Leverkusen. It would appear 
at firstisight that the maniifacture of superphosphate of lime was clearly 
dissociated from the essential business of the factory, e.g., the maim- 
facture of dyes and ])liarmaceulieals. Nf'vertheless, a superphosphate 
plant, having a capacity of 50,000 tons per annum, was built and 
brought into operation sliortly l>efore tvar o|)en<‘d. The reason for this 
departure was the fact that a large (piantity of weak and (Mintaminated 
sulpljurit? acid is jiroduced in many of the plant operations, which 
could be made re-usai)le for such purpose's only after being purified and 
recoil centratfMl, ]iro(*esses wliich are costly in time and labour and 
wasteful of material, since much organic matter has to be oxidized at 
the (‘Xpense of the sulphuric acid it is desired to recover. To use new 
acid for the prime factory processes and waste acid for the purpose of 
rendering phosphate rock soluble is, therefore, a perft'ctly conuected 
development of their business. 

Another example: It would ap]>ear rhal the nianufacture of 800 
tons ])er month of the mixture of zinc suly>hide and barimn sulphate, 
know-n in the juiint trade as ‘‘ lithopone,'' was outside the fiedd of the 
manufacture of organic chemicals, but tlie extensive use of zine dust 
for reduction ])ur|)Oses provides tlie key to this seeming departure fi’om 
connected extension of the manufactures, since the solution of zinc 
sulphate obtained from these reductions is the starting inaterial for the 
preparations of lithopone. An endeavour to recover the sulphur in 
precipitated calcium sulphate, which accumulates in large amount in 
such a factory, is a clear extension of their business, and, besides, is 
fraught with immense possibilities, since success in doing so wT)uld place 
afi enormous amount of material at hand for the manufacture of sub 
phuric acid in the shape of the large natural deposits of gypsum. This 
process is actually being worked on a large scale, but complete success 
is not yet attained, although several thousands of tons of calcium sub 
phate have actUHlly been passed through the plant. 

As already indicated, a valuable aid to the development of manu- 
facturing processes in the "Rhineland area is the great beds of brown 
coal which lie a little way teinpved from the river, between Cologne 
and Ctefeld. The ease of working these beds permits of power being 
obtained at very low cost, and there ar^ several large power stations 
situated right on the beds wdiich have distributed power to consumers 
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at about ^d. per unit in pre-war times, and to-day the cost is stated 
to be only two-fifths of a penny. 

The Stickstoffdunger Eabrik, w^hich manufactures carbide and 
cyanamide at Knapsack, in the brown-coal area, formerly produced 
power at slightly less than one-tenth of a penny per unit in its own 
•power station, but recent increased labour and material charges have 
raised this cost to the still very low figure of less than three-tenths of 
a penny per unit. It is not to be wondered at that the development of 
electrical funuice work and electrolytic processes has been great, and it 
is difficult to sec how com petition with these is to be met unless the 
projected central power schemes proposed for this country can dis- 
tribute power at equally low rates. 

1 have already coiiimcnted upon the great amalgamation of interests 
which enabled both internal and cxterniil competition to be stifled so 
effectively. This rappjochemv.nl has hud the eilect of bringing firm« of 
very diverse interests into e.xtremely close working toiuh with each 
other, and it may not he without interest to quote some exam pies ‘of this 
in (lerman works. As is well known, a process for tlu' synthetic? mami- 
facturo of acetone was worked out in this country whicli involved three 
catalytic operations, viz., the production of acetaldehyde from al(‘ohol, 
tl!e oxidation of this aldehyde to acetic acid, and tlie siibsecpient con- 
version of the acetic acid into acetone. In the similar (>roe{*ss worked 
in Canada, tli(‘ first stage was the ]:)reparation of a(?etald(‘hyde from 
acetylene. 

A pressing demand in Gerinany for acetic acid led to the astahlish- 
ment of a similar process at the Farbwerke IJdchst, the acetylene being 
prepared from calcium carbide supplied by the Stickstoffdungei* Fabrik 
at Knapsack. It was apparently early appreciated that it would be 
higlily economic?al to carry out this process in close proximity to the 
Knapsack works, since the c?arbide could then be obtained on the spot, 
and, further, the oxygen required for the oxidation (*ould he obtaiiUMl 
from the Linde apparatus, which supplied atmo.spheric nitrogen to tlie 
cyanamide plant in the Stickstoffdunger factory, this oxygen having 
been practically all returned to the air. This realization was so far 
acted upon that a plant belonging to, and entirely oj)( 0 *ate(] by, the 
Farbwerke Hdchst staff was e.»’ected within the Stickstoffdunger woiks, 
and the separate property of this plant was so far maintained that eveT> 
the most highly placed officials of the Stickstoffdunger factory were not 
allowed access to it. Other cases of a -somewhat different nature may 
be cited. The large ammonia oxidation plant at the Leverku'^^en works 
of the Bayer Company used an oxidizing catalyst sup {died by the 
Badische Company, and, although the Farbwerke ilo(?hst ojK'rates^^a 
large plant for the manufacture of hydrosulphites, the quantity of the 
latter which was used at Hdchst in the manufacture of salvarsan came 
from the Badische factory, at Ludwigshafen, because, it was .said, of its 
special purity. 

Thus far we have considered, in the main, the great factories which 
are undoubted models of equipment and control, but there are many 
others on an entirely different scale, and, it must also be said, some as 
badly equipped as the most antiquated of any of our Englii^h factories, 
and this is particularly the case with some of the works engaged .solely 
in making heavy chemicals. 
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Many others of these smaller works are as efficiently operated as 
the large ones, and on their own scale are as well provided with plant 
and scientific control. A peculiarity of German chemical manufacture 
is the large number of very small firms engaged in the preparation of 
a very few substances. Their output is invariably specialized in 
character the processes used, as a rule, yielding no by-products. Some 
of these businesses are so small as to be almost one-man concerns, the 
owner of the business being at once works manager and salesman, his 
factory being erected in what would have been the garden of his house; 
indeed, in some cases it is in the house itself. 

It is probable tlial tlie large number of men who have received 
chemical training is responsible for so many of these small businesses 
being carried on, and, as their operations are outside the field of the 
large works, their existence is not endangered by eoni|)etition with 
them. In some cases tlu^y are even useful to works on a greater scale, 
as they provide necessary articles, tlui coTi, sumption of which is so 
small that it is not worth while n large finn taking up their mami- 
factnic. A case in point is that of decolourizing carlK)n, a ^well-known 
bi-ajid of which, along with olher similar products, is made in a factory 
of the size of a small private house. 

From all that has been said, it will appear that conn)etitiou with 
GenTiaiiy in all l)ranclies of chomical manufacture is likdy to he even 
more severe llian it lia.s been in the past, and, although T have carefully 
and designedly avoided tln^ temptation to point morals, they are plainly 
coiitain<*d in the facts I have placed before you. 

T make no assertion that those facts are the sole causes of the 
growth and su(‘cess of Germany in her particular ])ranches of chemical 
industry, luit tliev ha^'e certainly contributed most largely to it. I do 
not advocate a, slavish co])yiTig of their methods, but profit lies in a 
knowledge and a])])reciat ion of them, and tljo a])|>licatioM of the good 
that is in tliom, modified to suit our own needs, will surely be to the 
benefit of the industry. 
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Some Scientific Points Which Arise 
in Cabinet Making.* 

By OCFAVIUS CHARLES BEAIS^ FJt. IHit. S. 

H N preparing a short paper upon scientific points which arise in 
cabinet making, my object has been not at all to set forth 
advance in the art or to deal with the general })rinciples which 
guide designers and artisans in a very ancient handicraft, 
but rather to point out here and there matters of interest 
which may concern those who are not engaged in its practice. Avs to 
advance there is unhappily none to record excepting in methods and 
devices to facilitate production, or to insim^ durability or reliability. 
Since the “ art nouveau ” first exercised its malevolent influence upon 
architecture and internal furnishing and decoration there has been a 
pitiful vanishing of a true taste in unison with those canons of comfort 
with elegance which were themselves the slow product of the age^. 

On the other hand, both in Europe and America then' has been 
always a minority wlio perceive and enjoy the beauty of utility com- 
bined with propriety of forin. To these, including pre-eminently t;h(^ 
producers, is due the preservation of what is called “ period stylos,’* 
meaning adaptations to furniture and fittings of designs taken from 
former centuries which had been proved and admitted to be within the 
aforesaid canons of comfort with elegance. At Grand Rapids in 
Michigan, on Fifth-avenue, New York, in the Curtain -road, or New 
Bond-street, London, in the Avenue de I’Opera, or Montmartre, of 
Paris, wherever the funiiture is made or sold, the producers — employers 
and artisans — are glad to see art preserved, btit are content to take their 
bread and butter from what they denominate wHth a smile the 
‘^primitive taste” that is prevalent. The brothers Adam probably 
derived their chief inspiration from the palace of Diocletian at Spalatro, 
whose intenial ornaments po'ssessed delicacy and grace in form rather 
than imposing size and shape. I happen to be a member of council 
of the Royal Society of Arts and Crafts, whose abode is in John-street, 
Adelphi, London, and in w'hose neighbourhood is preserved some of the 
Adams’ work that is still not^rithout its influence. 

The deplorable art nouveau ” if it did not originate in Germany 
had at least its chief promulgation thence, so that with the defeat of 
Teutonic influence the world may hope for a return to grace in more 
ivays than one. 

It is a common belief that the system of veneering is merely a 
practice of deception, but it should hardly neefl demonstration that 
cheapness is scarcely attaiuable by sawing or slicing lumber into laminse 
and attaching these by adhesives alternately in longitudinal and trans- 
verse plies. A board inches thick ^when saAvn into two |-ih. boards 

* Bmd iwiwe the IndatctrM Sfotion of the B6y4 aod.iS' «f Km Sontiti 



SOME SCIENTIFIC POINTS IN CABINET MAKING. 

that are glued together effectively end-for-eud^ becomes a more reliable 
piece of lumber than before. Still better when, for exanijde, we take 
a i-iu. board and build it up to 1 in. by plies of the same or other suit- 
able lumber on back and front. The plie-s ought always to be odd in 
number, three, five, seven, and so on, whilst they should be so chosen 
and applied that the inevitable strains s<*t up by an organic material 
shall be duly reckoned with and balanced. 

The high ornaments — apart from medullary rays — are always due 
to the presentation of end grain to the surface, whether it be due to 
sinuosities, to butt or crotch growtb.s or to abnormalities in the trees. 
That being so, the wood must be brought down to thin sheets, and 
attached to plain, straight-grained boards, preferably of its own nature 
where practi cables Otherwise, if left, solid, it must wnrp, crack, or 
buckle for lack of something to hold it securely to a level. 

During many years I have examined the ]>rocesses of laying ply- 
stock in the largest and moat prominent inannfacluring ]>lants in the 
world, in America — where there is the most for file student, though not 
all, to learn — in France, England, and Germany. The chief problem 
is, having found suitable linnber in quantity, to cut, dry and lay the 
ply-stock with proper adhesive. Much knowledge and skill are 
demianded in the two first, bat it is easier to cut, either with saw or 
knife, than to dry effectively without injuring the product. Manv 
drying systems are employe^d. some of them curiously (daborate, but we 
have not time here to consider them. 

1 called upon a kindly man in New York years ago, whose company 
is, I believe, the largest producer of veneers in the world. They are 
not sellers of the ])roduct, hut are maunfacturera on an immense scale. 

Look over that box,’’ said he, “ and tell me what you think of it while 
I finish this letter.^’ Presently he asked my verdict, and, well knOAviug 
there must be something beyond wdiat Avas visible, I .said “ I don’t 
think anything of it. It is an ordinaiy box about 2 feet cube, with 
locked corners, a good but common-place ’system, is of three 8-in. plies, 
and nothing more to be seen.” “Ob, indeed,” said lie, “yon think 
nothing of it! Well, tell me AAdiat you think of ibis/’ handing me a 
very rough and damaged head of a bamd, ap]>arently *of similar con- 
struction. “ That,” i replied immediately, “ ivS one of the most wonder- 
ful things I have ever .seen.” “All, you hold that to be wonderful 
and you tliink nothing of the box. What i.s there Avonderful about 
it?” “You have had it torn to pieces,” T replied, “ and it is of a hard 
wood, yet it parts everywhere but at the joints. You did not succeed 
once in breaking the joints.” It Avas an experiment in adhesives, not 
animal glue, not eaeeln. 

That man’s organization was then making 40,000 barrels a day, 
truly a colossal total, only estimable, perhaps, by thost} Avbo reflect what 
operations these figures involve. And there w’ore other departments, 
chiefly thr<ie’-ply containei*a of various forms. The operations of all 
in the cabinett^^ who employ similar methods on a great 

or email scaH a in comparison. Even the Singer Compaiiy 

at Bp0ii Bend:, Ip Rapids furmture people in Miclii- 

gap;, the Lebus at Tottenham. 
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The company mentioned own 160,000 acres of forest in one of tl|| 
southern States, and regularly reafforest the land as they cut out the 
timher at the rate of about 4,000 acres annually, besides what they pur- 
chase in lumber. Tliat reafforestation is in itself an interesting story, 
being in actually successful a]>plication by a inorcantile concern, and 
their practice is by no moans unique. 

Veneer-cutting is acconiplisbod in at least three different ways: by 
sawing, by rotary caiUing or peeling, and by straight slicing. Where 
the quantities used are very great the peeling system is employed, that 
is to say, round logs after boiling are placed in lathes, and so, revolved 
against a vibrating hniff;, are thus sliced into endless sheets until the 
useless heartwood is reached. This core is commonly 6 or 7 inches in 
diaineter, and properly becomes waste. 

In straight yslicing a squared log is made fast to a table that is ele- 
vated by iTiochariiis7n autoTnatically to tlie thickness of veneer ro{|uired. 
A knife borne by a heavy carrier is driven with groat force dlagonallj 
across the log, prodneing perfect isheets of veneer with rapidity, but at 
tt less speed than the (continuous rotary motion already described. 

Both of these methods have the advantage that ihere is no loss, or 
waste by saw-kerf, but against that tliere is the unavoidable defect that 
the grain or fibre of tlu^ wood is disturbed. The imperfection may be 
so slight as to be tm important, yet with some timbers, such, as rosewood 
of all kinds, blackwood, or oak, it is so great as to mar good w'ork, and 
the slicing method ought not to he employed. 

For all timbers unqueslionahly the best result is obtainable, as to 
quality, by usittg the sawing method. In this tlie French are masters 
using a horizontal saw against a log which slowdy ascends, thus cutting 
the finest boards wdtbout disturbing the fibres. In other (countries a 
circular saw of about 8 feet diameter is used, which is less slow than 
the horizontal saw", but delivers a rougher board? With the French 
system it is possible to obtain sixteen perfect boards, ready for glueing, 
out of each inch of tliickuess. Nevertheless there is the unavoidable w^aste 
by the saw"-kerf, wdneb is more than countervailed by the fact that the 
fibres are quite undisturbed, permitting sound w’ork as a rc^sult. The 
usual tliiekness of French verniers when knife cut is half a millimetre, 
or fifty to the inch, and in case of fine wralnut burrs sixty to the inch. 
At Annondale a inacdiino is use4 in our wmrks with a knife 10 feet long, 
which slices logs up to 4 ft. fi in. iu wddth. The longest kpives in use 
are 17 feet, requiring cariders of great w'oight and machines of massive 
construction. 

Ornament is soinetirnes duo to abnormal grow’ths in the trees. This 
leads to a study whi(*h has not, I believe, received due attention. Some 
years ago I w^as able to a*ssist the late Professor Charles Stewart, Con- 
servatoT of the Ilnnterian Museum at tlie Royal College of Surgeons, 
by procuring fevr him certain specimens of animals that were difficult 
for him to obtain. I mentioned to him the remarkable aberrations or 
distortions of growth in some Australian plants, different from those 
in Europe and elsewhere, as being well worth some one^« studying micro- 
scopically and histologically. This in the hope that the acquired 
knowledge might, in some way not to bo foreseen, eventually help the 
pathologist. Ah, he said, we have a large colleefion of galls 
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aiid wens of plants, but the trees don^t die of tliem.” I eonld not and 
would not argue the point, but said I would examine such grow^ths 
further upon returning to Australia, Thi-s I did in several States and 
in many forests, having handled almost acres of sections of burrs, 
stumps, and wens. 

After the lamented death of Professor Stewart, whose lifelong and 
painstaking researc?h, and whose elaborate preparations, were the more 
inarvellou'S because of his imperfect eyesight, he was succeeded by Pro- 
fessor Arthur Keith. Again in London two years after I renewed the 
subject to that eiriinent man, who very much desired s(*ctiorus and 
specimens. But I hold that the examinationa should be on the spot 
and during the life of the plant. It is too wide a subject to more than 
mention, but it should bfi said that the plants do and must die hecau-se 
of certain abnormal growths. I caused a reiuarkahle wen of perfect 
solidity and about 8 feet in diameter to be ^removed from, a so-called 
mahogany tree on the south coast of New South Wales. We remarked 
that the misdirected energy — so to sy)eak — and the extreme complexity 
of the growth, added to the enormous strain and pres.sure upon the 
contained parts, must he all but a fatal tax u])on the tree. The tree 
))roved to be com])let(ly hollow and barely living, although the great 
wen was sound in all parts. Commercially, however, we did not use 
(lie won when brought to Sydney. 

It is a mistake to jump to conclusions as to these wens on JiiTerent 
kinds of trees being due to insect attack. Many of tliein are perfectly 
free from perforations or faults of any kind even when of extraordinary 
size, and it is usual that a tne so affected will show similar growths 
in other parts of the- trunk or branches, whereas none of its neighbours 
are affected at all. Wens have been ])rof*ured from Australian red 
cedar (cedrela) — not related to the true cedars, whieb are not so 
troubled — that conii)letely surrounded ihe tree and exercised such pres- 
Buro that tbe ffbros of the 'Stem were crushed out of shape and position 
and — to all appearan(‘(* — thereby caused tlie decay. Such a wen, about 
12 feet in diain(*ter, had to be cut in pieces for transport. The sec- 
tions, when the burr was sliced, were of extreme beauty, much harder 
than the ordinary planks, and dis|)lnyed not the smallest imperfection 
such as the presence of any insect life 'would necestsarily pi'oduce. Nor 
is the cause trauma in any form for the distortions may he seen in 
their earliest beginning, and in many parts of the trees. Also might 
be mentioned the ulceration that may be observed upon white gums, 
and which the normal jiriiiciple of groAvth seeks in vain to repair. 
Quite possibly the principle of growth is coimected with the infinitely 
small and so is for ever beyond research, hut those who love knowledge 
for its own sake in relation to natural phenomena will find in these 
problems a life^loug field for study. These questions are of intense 
interest to those who are brought into daily eontaet with them. It is 
80 in the logging camps of Washington and British Columbia, in New 
Zealand, and the dense so-ealled scrubs of North f^ieeusland. 

Most Australian trees, no matter of what kind« — excepting only the 
arauoatiaS'---have a tendency to sinuous growth, which greatly adds to 
the beauty of the timber, to its utility. This is 

probably familiar in the figure of the pretty Queensland maple 
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(absurdly named), of which so much furniture and linings are now 
made. The twist is usually — not always — a right-hand screw, why, 
nobody knows, nor can any one explain why almost all elinibing' plants, 
though not all, form a right-hand s(*rew, in coniinon with almost all 
sea shells. 

Again, our timber getters art* much interested as to what enables 
the hanging vines to pninp, not sap, but water from the ground, in 
volume, up a perpendicular stem 200 feet and more, to be evaporated 
on the top of the forest. The sap you must not touch, and it is con- 
tained in the bark of the vinos, astringent and acrid, but you may 
drink pure water out of a cut length of the wood of the vine. There 
is no .answer to that problem, for cajullary attraction does not apply. 
No more is known about that pumping system than is known of the 
cold light of the fungus and the firefly. 

Another problem of interest as being chxse to nature in handling 
and regretfully destroying her loveliest and grandest handiwork. Many 
Queensland walnut trees have been cut down and shipped, but a diffl- 
cully hitherto insuperable prevents the continuation of the use of the 
wood, which is eminently suited to cabinet work, only I hat iin])letnents 
fail. Ip a very short time saws and planing knives lose their sharpness, 
and the work must too frtvjiientl^^ he stop])ed. In short, the Ix'antlful 
wood is iin(*oinmercial, and no one will handle it. Tlie sap is .strongly 
acid, but easily neutralized, .so that is not the cause. Tlie trouble is 
ill file form of growth of the fibres; one might as well try to cut a 
Manila ro|)e endways. The same applies to Queensland oak (not the 
Grevilhni). Knowledge has not solved the yiroblem, and so thes(.‘ 
glorious trees, 4 aud 5 feet in diameter, are Inirned a*v\^ay instead of 
being utilized in the arts. 

Some da,y in the fulness of time there will arise another Louis 
Pasteur who will study the pathology of plants, and perhaps rescue the 
heautiful and useful chestnut trees of France from destruction by a 
mysterious malady whicli now’ aiBicts them. Pierre Loti, the romanti- 
cist, guesses it to be a deadly fungus Avliich w^reaks the Tnis(*hi(vf. It is 
quite possible, for it may sprtmd through the sap or otherwise into the 
system of the trees. In that connexion may he adduced a curiou.« facr 
which if follow^ed up might throw some light upon the influence of 
poisonous mycocetes upon the human (or other) respiratory system. 
It is customary in London and elsewhere to keep sliced veneers in 
moist chamhers, and marquetry inlays in closed boxes or cupboards. 
The operatives w^ell know" that to open these receptacles w^ithoiit pre* 
cautions may mean -a sudden attack of catarrh. It is instantaneous 
and resembles the oncoming of the so-called influenza, of wdiich in the 
United States, Eastern and Western Canada, Australia, and elsewhere, 
I have had an unhappily wide opportunity of observation. It is only 
a guess, but the diffusion of spores wholly invisible to the present 
microscope could account for the astonishing spread of the malady in 
remote ail d iinvisited districts of Northern Canada and Alaska. 

Another disease of plants W":hieh ca\isea loss and annoyance Is the 
deposition of stope in the aubstanco of the tree knowm as Bombay rose- 
wood. The lumber is vety handsome, being of a rich purple^ or dark 
blue with a reddish tihge, which coloiir is diifioul^^^ to preserve under 
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treatinetit by polisliin^. Tlio wood is hard, and its peculiarity is that 
the layers of fibre do not possess a good lateral cohesion — ^are easily 
separated, and must not be sliced, as already stated. Sornetinies the 
stony deposit — very likely ealcareous, but we never analyzed it — extends 
from the stump many yards into the body of the tree continuously^ 
Tti that case there are usually further deposits through much of the 
trunk ht^tween the fibrous laminae. It is then impossible to* saw up 
the logs. A frequent trouble with trees of many kinds is that, during 
growth, stones large or small have been enclosed, or chains and other 
objects, which the saws onl.y discover. But the actual deposition of 
stone by the organs of the tree itself is known to us only in the case 
of the Ilornl)ay rosewood. 

The properties of trees and their Inniher are most diverse, one of 
the damars, Tvanri nine, having the property of shrinking endways when 
cut into boar<3s or baulks. In tins it dlifers from its congeners, and 
indeed from most or all other woods. Why, no one knows, but the 
quality, must be taken into serious account or disaster may follow. 
Other woods must be dried with great eaniion, and with every regard 
for their peculiarities. During the Great War a sudden demand arose 
for c(?Ttain woods, more o$j)eeially spruce, and no substitute for it was 
discovered. I lime iiisp(*eted great quantities of spruce in the KState 
of Washington and in British Oolunibia, which were purchased for, 
ostensibly, use in aeroplanes. Much of it was wholly nnsni table, as 
the suppliers thomscdves considered, and were not slow to declare. But 
tlie Government buyers were often (piite inexpert and incompetent. 
Afterwards 1 saw in the great aeroplane factories in many parts of 
England the kinds of spruce actually used in the cabiiiet-making de- 
partments, and would say that ihe material as finally chosen was 
admirably suited to the work, well handled in the construction, and the 

wood well insjiected. Only once was 1 shox\'n a substilute cypress — 

and was asked for an opinion by the superintendent. ‘‘ Altogetiier 
unsuitable and dangerous,'^ 1 said. The official said it had been 
authorized, but suddcnily an order fiad come to tak(‘ out every particle, 
no matter whether in finislied or uiifinislied ynirts or even completed 
qdaiies. 

ADHESIVES. 

Ill the Philndel]>hia Saturdai/ Evening Post of 3rd May bust is a 
long article, What we Learned about Wood,’’ that is to say during the 
period of the war. I have not quoted from it, but it will he found 
interesting. What I do know is that not a single fighting ’plane of 
American construction was used in France up to the end of the war, 
whereas the cabinet shops of England, pianoniakers amongst them, 
quickly adjusted themselves to turning out the most jxu’fect work the 
world has seen. A friend of my own in London, who is a veneer cutter 
oil a largo scale, indeed the chief dcqiendence of the war authorities 
in that important connexion, invented a special adhesive for securing 
the laminav of aeroplane propellers. He hapyiens to be a Fellow of 
the Chemical Society, and w^as very early on the seandi. Many 
splendid lives had been lost because of propellers bursting a])art, the 
strain being severe during extreme exposure to cold and moisture, wuth 
r^pid cb^anges of 

I-79' 



SCIENGE AN'D mmSTBY. 


iFor more tban a dozen years I have watched a process of building 
up ply-stock by a vegetable adhesive which has largely displaced 'animal 
gelatine. The development has been chiefly by experiment, for chemical 
analysis shows no difi'OTcnce between successful and unsticcessful kinds 
of this adhesive, and there has been consequently much loss of time, 
besides waste and disappointment when departures were made from 
proved sulxstances. We believe that the one reliable preparation is 
made from cassava-root, and that other kinds of starch have given un- 
satisfactory results. I have often inspected the apparatus for glueing, 
which is much simpler, and the methods of handling much less exacting 
than those we are eoin]>e]led to follow in dealing with gelatines. 
Kneaded in a particular way, and treated with alkali in the prescribed 
manner, this vegetable glue is tested as to viscosity by being drawn into 
threads whose tenuity is remarkable. The filaments are finer than those 
of a spider’s web, we are told, and so indeed they appear. Were it 
possible to examine the molecules it would be an interesting study to 
find out and display what are the qualities wliieb permit of 'sucli 
amazing cohesion. What can be the attraction that holds them together? 
At all events, being of vegetable origin, the fibres of the sheets of veneer 
are joined by a substance almost bomogeneous with their own, and thus 
the processes of polishing aiv h^ss likely to be spoiled than whon a 
heterogeiieous substance, as gelatine, is used. In both cases the adbesiv'C 
penetrates the pores of all end-grain, of whieb, as already stated, figured 
oniament chiefly coirsisls. Gelatine is not a suitable base for any 
polish, whereas the starch in a specially chosen form as just described 
is an approximation to wood-fibre, and probably for that reason does 
not cause the troubles which so often arise from gelatine. The tenacity 
of tliis adhesive is great when applied to sheets, and although it is 
sometimes applied to main joints, that is, to joining lumber itself, the 
practice is as yet far from general. It is expoctcnl, however, that its 
use will be constantly extended. In both cases— vegetable and animal 
glue — the ply-stock is 'subjected to such pressure as just stops short of 
crushing the cores which are to be veneered. But with this difference 
that, whereas the cores and the glue in the case of gelatine must be 
kept at a warmth of about 160 deg. Fahrenheit by the use of heated 
cauls of metal, preferably zinc or aluminium, the prepared starcli is 
used cold, so that without risk the operation may be interruptiKl by the 
lunch hour, or indeed left over till next day. In effect the process is 
simpler, quicker, and in some respects more certain than the older 
method of using hot gelatine as an adhesive. There is no question as 
to the sticcess of the system, and the only dangers introduced were when 
uvsers stepped aside from knowledge that was adequately tested by 
practice, and rashly aceeptefl qirasi-scientific assurance that other suh- 
stances were essentially the same. There are many adhesives, each 
with its Uses, but the two herein described are preponderant in wood- 
working. 

Before leaving the subject of lumber and its joining there are char- 
acteristics of curious interest attaching to certain timbers. Some are 
So glassy or oily that ordinary glue will hot attach them. Ahotbier cah 
hardly w h^^ but tmder extreme strain will split or 

European b^h will resist torsion. Walhut hak thp 
holding ecrews particularly wdl, and hence its 
A few 
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of white ants, as our cypress pine. Spiders will not form cobwebs upon 
chestnut, as doubtless many of you have been shown in ancient churches, 
and for which reason it k said the timber was chosen. Borers attack 
many woods, but usually leave highly-scented timbers alone. 

One of my friends is director of a large match factory, and I sug- 
gested to him to try logs of candlenut trees, whose glorious foliage is 
so observable in the dense forc^^sts of Queensland. The wood is straight, 
snowy white, easily obtained and easily handled. Exposed to wet it 
perishes first of all timbers, but it is durable if kept dry. It w^as to 
be peeled into veneers out of which both boxes and matches are made. 
All was lovely but for an unforeseen and fatal objection. The fibres 
are hollow, the whole substance of the tree being merely a bundle of 
exquisitely straight and minute tubes. When lighted each and every 
match exuded smoke at the opposite end. Quito harmless, but no one 
could be exj)ected to buy them. 

The colours of many woods are fugitive, whilst otliers change sadly 
in the course of drying. Under no treatment except artificial staining 
is the full beauty of the wood preserved as when first sawn or sliced in 
its own sap. A superb y(?llow is displayed by the sovercign-Avood of 
the Queensland scrub, Avhicii is quite permanent, but the blue of Bombay 
rosewood, the rich brown of black bean and tlie lovely pink of Cardwell 
maple either disappear under the polishing process or become tame and 
dull. If any kind of stain or pigmentation is used the other beautias 
of light and shade are obscured or levelled out. it is best, therefore, to 
leave the natural ornaments in their reduced, appearance, and indeed 
in that state they are often very handsome. Tlie private oflSce of a 
friend in Vancouver is liiied with some fine specimens of figured Douglas 
fir. A newly-arrived liOndon decorator, looking over them critically, 
said, The graiiier who did that work did not know his job.” The 

owner replied, “ In tliis case the Almighty was the artist.” 

Wliole volumes have Ijeen written uy)on this heading, but I shall 

give slight mention. In America the method of polishing Avith shellac 

dissolved in spirits is rarely used, and is regarded as u-n commercial. 
A more laborious system of varnishing in. several coats, cutting each 
down witli pumice and Avater, is vstill in vogue. The last coat is polished 
by hand, demanding patiem^e and skill. The system is costly, and not 
wholly reliable, consequently by general agreement amongst producers 
of cabinet work, a dull finish k now^ in vogue in all the States, which 
on the whole is best for the ultimate users of the goods. 

In Europe of late years a change has been made in shellac polishing 
by using both oil and spirit varnishes in the proc^ess. This, however, 
dem-ands special knowledge and practice. The result is increased 
durability in the protective coats, and a more permanent surface and 
gloss. To preserve the beauty of the figured ornament, and as far as 
possible the colour of the wood, many forma of treatment have been 
used. Tallow, petroleum, linseed, soya, and other oils have been applied 
to greater or less failures, usually greater. During the process of 
polishing, sulphuric acid in 10 per cent, solution, neutralized subsequently 
hj preoipitat^ chalk, has been applied as a regular practice. In general 
the effect has been to induce varying degrees of disgust. Germany can 
f airly claim these inventions, as also other polishing methods that Avere 

to be finally abandoned. 
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An Ametioan method carefully tested and applied upon a scale of 
actual production, is, or was, to plunge completed cabinet work, or at 
least liiii'shed parts, into tanks of varnish, and then by automatic 
machinery to gradually elevate the object, having regard to the surface 
tension and a viscosity previously calculated. An even tetnperature is 
easily provided, but there are great objections to the method itself. 

Small objects of wood, as doubtless you are aware, are treated by 
frequent nu'chanical dipping in celluloid preparations, continued for 
wtH^ks or months. The Du l^ont de Nemours Company of America, 
who were the chief supidiers of explosives to the Allies, and thus 
realized avaricious dreams beyond your wildest guess, have applied part 
of their plant and profits to utilizing their chemistry for peaceful pur- 
suits. Amongst these is the production of varnishes of quite novel 
character, and tliey liavc^ jiot tljc unfortuiuite Inflammahility of eelluloid. 

: But of iall varnishes one stands |>re-eminent as endiirijig the test of 
ag«>8, and because of its beauty united to great }>ower of resistance. 
That is the Ja])an(^se lacquer, ])erhaps wrongly so called, because we 
understand lacquering to be varnish fioated by a|>p]ication (d heat. 
I once hired a Jaj)anese artist to leach me the use of tlieir varnish, 
iknown to them aw “ iirushi/’ the juice of n tree of one of the Rhus 
(family^ The ])ractiee lias cbme down for centurie.s, liow far back I 
do not know, hut (certainly the ]ac(|iier resists moleciiiar change beyond 
all oth(*i\s. Wo have still, I believe, some of the material in its original 
packages, a dark-hrown liquid that can only be used according to long- 
settled rules. It is too long a story to relate, but rlie strangest of its 
jinany idiosyncrasies — if we may u^e ilu' word — is that all the work 
niUvSt be carried out in a cool and thoroughly moist atinosphere, a con- 
dition that would be destructive to all other varui.shes that we know of. 
Neither shellac, nor eojial, nor Kauri gum, nor (*elluloid will tolerate 
y;tpld moistures in the apjdication of them. Yet in the preparation of 
uriishi, to my snrjirise, water w^as mixed in the preparation of the 
piaterial for the groiind work, which the artist explained would pre9(mtly 
separate itself all at once. This indeed occurred, the water suddenly 
-ilowiiig out on all sides and leaving the other materials, whilst they are 
still being blended with a palette knife. Iliis ground laym*, together 
with the vyood to be lacxiuered, was placed in a very^ moist chamber for 
days to harden, just what would not happen with other varnishes. And 
sure enough it became very hard and fit for (nitting down. The sub- 
se(|ueiit processes consist of adding coat.s of iirushi colon rt^d as desired 
and' eacli laboriously cut down to smootlmess. 

As already said, the lacquer will last indefinitely, will resist al! 
jordinarj exposure, is unaffected by boiling water and temperatures that 
would destroy other covering. 1 was informed that tlie only practical 
diluent is the juice of a fniit tree quite different to the Rhus itself. So 
igl! as I am. aware the only successful attempts to carry out the process 
jij Europe were made before the war in Austria, but it may be doubted 
the experiments have been brought to actual utility. 

f -I have not at hand my books of reference, and so have to quota 
' ^ Professor Friedliinder, of Kbnigsberg, authoj* of 

^Um§^^hichU Jtorm, qfteri cited by Mommsen, deals shortly yiritll the 
Mentions the Itomau Imperial period. Amongst 
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them it is stated that Nareisaiis, the multi-millionaire se(*retary of the 
Emperor Claudius, possH^ssed a ver^" fine table of thujM wood valued at 
1,000,000 sestertii, which in actual gold currency of his day would 
equal 10,000 sovereigns, it was, however, only veneered, whereas an- 
other existed which was said to be solid and of niiich higher value. 
The timber was brought from the Atlas Mountains. We liave other 
records showing that choice woods were held in high esleein, and wo 
know that red cedar was regularly brought from the Orient in the form 
of ]>acking cases hound with cords so that it might not be spoiled by 
nails. The practice lasted to our own times. 

There exist some drawings of au<‘i(mt furniture of rdegaiil fonn, and 
W(^ have even specimens of woodwork well })reserved from Koniaii 
times that the system of ('onstniction ean he perfectly followed. A 
carriage wheel in good preseiwation, f»>inid at tlie Roman fort of New- 
stead in recent years, show's an elm huh, ash s]»ok(‘s, bent riiu in one 
piece with its one joint cleverly ])rotected, the iron tyre being rounded 
and shut ou to the bent ash rim, just as in these days. For tlie axle is 
provided a double instead of a single box, whilst the whole workman- 
ship is liglit, elegant, and admirably pro])ortioned. The spokes are 
neatly turned, and are mortised into hub and rim in the most approved 
style. The wduM*! could not be made better, and would not be made 
as i)rettily, in tlie ])resent day. Ina.^rnucb as such perfection was 
attained in tin* time, of Iladrian, liimself a ca})al)l(' designer, born at 
Neinausus, a eentre of advanced (lallie aii, we can ])artly estimate tla^ 
liigli quality of cabinet making at that e[)Och. For excellence in coach- 
building obviously must ha\'e been n‘tleeted in houseliold furnishing, 
because both belong to tlu^ school of jeiiu'ry. T found the museums *at 
Nismes to alford a delightful study in household objects of great* beauty, 
and they have sur(‘ly had an influence u])on Fretich taste during the 
een furies. 

Thus we see tliat the knowledge necessary to the art of cabinet 
making and joinery in general has taken a long time to accumulate, 
whilst we can remain assured that in previous ci^'ilizat^ons a high 
degree of proficiency was attained. 
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Insect Enemies, 

A CALIFORNIAN EXTOKIENCE. 

Insects introduced ^ Combating Beet Leaf 

from Australia. Hopper. 


By £. h VOSLER.* 

Before going into an account of the writer’s trips to Australia, which were 
made primarily for the purpose of securing enemies of the l)efit leafhopper, 
Kutettix tenella, Baker, it might be of interest to give a brief summary of 
the work of this ineK?ct in California and elsewhere, and the reasons for uiiiier- 
taking this investigation. 

For some years it has l)een known to entomologists that the leafhopper, 
Eutettix tenella, has been associated with the disease known as curly -leaf, 
which is destructive to the culture of the sugar beet. In 1909 the United 
States Bureau of Entomology publish(*d a bulletin, by E. 1). Ball, on the 
leaf hoppers of the sugar beet, in w^hich a fletnile<l account was given of the 
curly-leaf disease in the inter- mountain States, and the role Eutettix tenella 
plays in the transmission. Ball states in this bulletin that as early as 1897 
the sugar beet crop around Jjehi, Utah, auflTercd a serious loss. It "was not until 
1905, however, that it was noticed, in Helds where curly-leaf was prevalent, 
that large numbers of the beet leafhopper were present, and it was first 
suspexsted that this leafhopper might in some way be connected with the 
diseased condition of the sugar beets. The study of this diseast? was begun 
by Ball in 1905, and continued in 1900 and 19()7. The results of bis work 
show that the eurly-leaf condition of the beets appears soon after the leaf- 
hoppers are found in the fields, that the severity of the disease is contingent upon 
the numbers of this species present, ujmn the time of their appearance and 
upon climatic conditions. Investigations continued by Ball, Stahl, Smith and 
Bonequet have definitely proved that the bite of this particular leafhopper is 
necessary for the transiiiission of the curly-leaf disease to healthy beets. Just 
what the casual organism of curly-leaf is has not been determined. Recently 
Stahl and Carsner have published the information that leafhoppera which have 
never fed on beets affected by curly -top will not produce the disease on healthy 
beets. Sufficient proof has thus been obtained, pointing to Eutettix tenella as 
the guilty party in the inoculation of sugar beets wdth curly-leaf. 

In beet leaves first affected with curly-leaf there is a thickening of the 
smaller veins, the undersides presenting a roughened appearance. The edge 
of the leaf curls up and finally the whole leaf curls. As the disease advances 
the smaller veinlets grow still larger, and irregular, knot-like swellings become 
noticeable. In some cases the beets shrivel and die, in others they partially 
recover and a new set* of leaves develops. The sugar content remains low in ail 
affected beets, and consequently the loss is greater than usually is supposed. 

The full-grown lealhopper is a small, pale yellowish-green insect about an 
eighth of an inch in length. The eggs are elongate, slightly curved, tapering 
at one end and lyhite in colour. Tliey are deposited mostly in the stems and 
the midribs of the, beet leaves. The nymphs are whitish with dark markings 
on the dorsum. There appears to be only one generation a year. 1?be adults 
appear in the fields in the spring and deposit their eggs in the b®®ts. They 
will breed in 'a niumber bl^ i^ Chenopodiaceec besides the Sugar beet, 

Atriplex, Russian Thistle, Sarcobatus, &c. They have been found on several 
weeds that are not Chenopodiacese. The life history of this insect in California 
U now being studied by Severin, of the State University, and Stahl, of the 
United States Bureau of Entomology. 
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The leafhopper i» generally distributed throughout the south-western parts 
of the United States; It has always been supposed to be a native of this part 
of North America. Recently a trip by Bonequet to Argentina revealed the 
presence of Eutettix tenclla and the curly-leaf disease in the beet fields of that 
country, so the origin of the inst‘ct remains obscure. 

Losses from the ravages of the curly-leaf disease have been enormous, not 
only in California, but also in the other western States where the sugar beet 
is grown. Of course, the amount of damage 'will vary from year to year. In 
the year 1914 the loss repoit(id by one sugar company alone in California, and 
in a single small valkiy, was given as 1,000,000 dollars. The total loss froiii 
all beet-growing sections will go far into the millions. In some parts of 
California the disease is so bad that the growing of sugar Ijeets has been 
practically dis<.*,oiitinued, and sugar factories abandoned. 

CONTROL MEASURES. 

Experimental work in the control of the beet leafhopper has been carried 
on by the United States Bureau of Entomology, the IJtal Experiment Station, 
the University of California, and the various sugar (companies, but no successful 
measure has been developed whereby the leafhoppiT can be checked. The early 
planting of sugar beets so that the beets are well started before tlie leafhoppers 
appear in the fields gives the best results. Spraying the beets with various 
washes such as blackleaf — 40, kerosene emulsion and soap solutions has lieen 
tried. Difficnlty in destroying the adults with a spray, and the fact that the 
undersides of the beet leaves cannot be thorouglily sprayed make this method 
of control of doubtful value. A variety of resistant lK*ets has not yet l)t‘en 
dcvelo[>ed. The destruction of native w’et'ds on which the leafhopper may breed 
surrounding lieet fields is practically impossible in many cases. 

Because of our inability to control the beet leafhopper by artificial means, 
the possibility of controlling it by the intro<iuction of natural enemies was 
given the attention of the State Commissioner of Horticulture. Later, in 1910, 
Ihrtiugh the co-operation of the Spreekels Sugar Company, the* State Com- 
missioner arranged to send a collector to foreign countrk^s to investigati' 
parasites of leafhoppers with a view' to introducing them in the best fields of 
this State as an aid in the control of this pest. It w'as thought advisable to 
explore Australia first, as many species of leafhoppers are present in that 
country which are known, through the researclies of Koebele and Perkins, to 
be attacked by numbers of natural enemies. Also Australia presents in its 
flora many species of CTienopodiaceie, to wTiich family the sugar beet also 
Iwlongs. The wTiter was selected to conduct the investigations, and left San 
Francisco in January, 1917, for Sydney, x\iistralia, arriving there on 22nd 
February. 

The introduction of a Dryinid parasite of a leafhopper abundant on Eragrostis 
villosa, in eastern New South Wales, occupied much of the time of the writer 
during his first trip. A number of Wardian cases, filled with parasitized leaf- 
hoppers of this species, was sent on several steamers to the Inseciary Division 
at Sacramento, but only one female Dryinid came through in a living condition. 
This was placed in a case with beet leafhoppers, and w'as observed to oviposit in 
them, but unfortunately no parasites were reared. The parasitism by this 
Dryinid on the above leafhopper in New' South Wales wuis approximately 
7 per cent. In Victoria, investigation of saltbushes for leafhoppers w'as started, 
and near Sunshine, Victoria, the writer found a small leafhopper, abundant 
on a low-growing saltbush (Atriplex muelleri.) This leafhoppc*r was parasitized 
to the extent of 8d to 90 per cent, by tw’^o egg-parasites, Ptergogramma acuminata 
and a Mymarid. Stems of the Atriplex containing the parasiU? eggs of this 
insect were sent in cold storage on the Oceanic steamers to California, and 
from those h number of egg-parasites of both ajKicies w^ere obtained. These 
gere placed on the eggs of Eutettix tenella and w'ere seen to oviposit. As 
Ptergogramma acuminata attacks several species of Jassids, the chances for 
breeding successfully on the beet leafhopper were thought to be good. 
Winter stopped the work of collecting the egg-parasites in Australia, and the 
writer left ipr home on j 5th June with the intention of returning on the approach 
pi summer to continue the shipment of egg-parasites, provided additional funds 
^ere, securi^ lor the ^cgFi^ing on of the 
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The increasing demand of the sugar made the continuance of any work 
which might increase the yield of sugar lieets doubly advisable, and an approx 
ptiation was obtained from the State Board of Control siifhcient to insure the 
furtherance of the project. During the intcu'val before the return of the writer 
to Australia much time was spent in rtmring largo mimbers of the beet leaf* 
hopper. The greenhouse at Fort Sutter was placed at the disposal of the 
Insectary liy the Superintendent of Capitol Buildings and Grounds, and the 
leafhoppers were soon breofling in ?iumbers siiflicient to insure a supply of egg^ 
upon which the Australian parasites could be plawd upon their arrival. 

The writer left San Fraiudsco 1st January, 1918. The port of Sydney, Australia, 
was reached on 22ii(l January. Btdng somewhat acquainted with Australia from 
the previous trip, little time was spent in New South Wales excepting to <!all 
on the Entontologist of the New South Wales Department of Agric\ilture, Mr. 
W. W. Froggatt, and his as-sistants, who had givtvn me nnicli aid during the 
previous exjK'dition, and to collect a small shipment of beneficial insects to gx) 
out on the returning steamer. 

This shipnieiit (‘onsisted of several boxes of parasitized golden mealybugs, 
]\seudoeoccus aurilanatus, a pest of Norfolk Island pines in southern California, 
and a lu)x of twigs infested with the black scale, Saissetia oleae, on which tW'O 
species of internal para.sitcs were breeding. 

After the depjirture of tlie steamer, the writer left for Mell)ouvnt‘, where he 
irnide his headquarters for the remainder of Ids stay in Australia. From this 
point shipnients of parasitizt-d material were made ev(‘rv throe w(M,‘kK to connect 
with the Oc(‘anic steanu'i’H plying bctweeri San Francisco and Sydney. 

An examination of tin' saltbushes in the State of Victoria, South Australia, 
and in parts of New South Wales, was made for Umflioppevs and their parasites. 
S(.*v<‘ral species of Icj^fhoppers were found on these saltbusht's, and, besides, some 
thirty species of .lassids wen- collected on grasses in N'ictoria, NVw South Wales, 
and Quecnslaii'l. but are still umletermined. 

By far the majority of the saltlmshes were uninfi^sted with h»afhoppers. In 
all tiie writer’s collections iij Australia the only parasites wdiich gave promise 
of being (if valiie in clK»cking the beet leafhopper w<^r(^ the egg- para si tea. 
PtergograniTiiH acuminata and the Mymarid. Consetpuvntly his main attention 
was given to the (.‘ollection of these parasites in large mimb(‘rs so that a fair 
trial could be giv(m tbeui in tin* laboratories of tlie Inst^ctary at Sacramento. 
As previously stated, shipments of the stems of the Atriplex containing the 
parasitized eggs w(U*e forwarded regularly to California on board tbe (hmnic 
st(nimers. Intervals U*tween steamers not cwcupied in colU‘eting these egg 
parasites were employed in searching for additi<»nal saltbushes, and for parHsit(‘s 
of some of our citrus-feeding iiiseets. 

The saltbush. Atriph^x muelleri. was badly infested with a Icaifhopper in 
the vicinity of Sunshine, a small town near Melbourne. Nearer Melbourne, 
where the saltbush was groMung in more profusion, the l(;afliopj)ers and their 
parasites were quite scarce. The parasitism at vSun shine by the two-egg- 
parasites, Ftergogramma acuminata and the Mymarid, was (dose to })(> p(^r 
(ient. A careful examination of hundreds of nymphs and adults of this leaf- 
hopper showed no signs of parasitism. Two Imndrc^d miles north of Melhourne. 
on the Murray Hiver, I also found the same saltl)ush infested by this l(‘af- 
hopper, but the percentage* of parasitism l»y tlic same (‘gg-parasites was much 
lower. 

METHOD OF PACKING. 

Two days prior to tlu* sailing of the steamer tlie stems of the Atriplex 
W(»re collected and placed in womlen Imxes, each having a cubic content of almut 
two feet' Boxes of this size were chosen because of their lightness, and con- 
SMjuent ease of handling, and' also because of tbe liability of the stems to mouUl 
in the centre if packed in larger Imxes. The boxes were wrapped with two or 
three thicknesses of light muslin, and the seams pasted down to prevent tlu» 
exit of any insects during the voyage. From Melliourne tlm cases Wete sent 
^ Sydney by passenger train and placed immediately on board in the cool-room 
^ the steamer at a temperature of 45® F. A letter to Wells, Fargo and Com- 
pany, at San Francisco, enclosing the bill of lading, was despatched on t^^^ 
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name steamer. An official of Wells, Fargo and Company met the steamer at 
8an Francisco and sent the shipment on the way to Sacramento, where it was 
opened in the insect-proof rooms of the State. Insectary. 

It was found, as a rule, that the stems of the saltbush came through in 
good condition. The egg-parasites were still in the larval and pupal stages, and 
the three weeks in the cool-room of the steamer apparently did not affect their 
vitality to an appreciable extent. 

The most difficult part of the intiXMluctioii of tlu‘ delicate jjurasites was to 
find some means of rearing the adult insects hefort' the stems dried up and 
crushed the eggs of the h'afhoppc^r in which the parasites were breeding. Various 
methods were tried, such as placing the ends of the stems in water, in plasti*r 
of paris blocks under glass, and by dissecting out the eggs w^hicth were kept at 
an even temperature in an incubator electrically controlled. Only a few adults 
were ’obtained by these means. After further experimentation a plaster of paris 
block, about eight inches long, six inches Avide and tw’o inches de(‘p was cast. 
Through the centre of this block a tw'o-inch hole was left, over which, about 
lialfAvay betAvecn the top and bottom, a piece of closely-w’oven muslin was 
stretelied. Ilu* eggs of the leafhopper containing the parasites were dissected 
from the stems and placed in the* plaster of paris block on the muslin. The 
block was placed in a tray of water. A small piece of glass was used to cover 
the top of the block and the |)laBter of paris absorbed sufficient water to keep 
the eggs moist until tlie parasite's emerged.. A little difficulty was experiem.'ed 
hecauat^ of the excessive luiMsture wdiich would collect around the eggs and drown 
the parasites as they emerged. This w-as obviated by cutting an opening in the 
glass on the top of the block and covering it wdth muslin, and by filling w^ith 
paraffin the pores in the niusrm on w’bieb the eggs w’ere plac^ni. 'ITie parasites 
aw they eriHjrged w^eri* removed from this inculmtion chamber to cages in the 
Fort Suttt*r gre<‘nboiise. containing beets heavily infested with the eggs of the 
be<‘t leafhopper. 

Since eaeli shipment of the parasite material w^as too large to permit of the 
<iissw>ction of the f»arasitized eggs immediately' after its arrival at tin* Tnsectary, 
most of the 1k»xos were placed in cold storage until needed. This plan worked 
very well. It is inten'sting to note* how long material of tliis kind can be held 
in cold st<»rag<*. The last shipment made from Aust ralia was collei*tcd on 11th May 
near Melbourne. It Avas plsced in the cool roturi on lioard tin* steamer on Hth 
May, at Sydney. It arrived in San Francisco on 3rd dune, ai»d in Sacramento on 
4th dune. It Avas placed in cohl storage again on 4th dune, and the last lx>x 
removed from the chioI ro(un on (ith dulv, hVom eggs disst'Cted from this latter 
shipnient the last Ptergogrannna Avas reand on 13th July, or m'arly' tAvo months 
from the time of c(» I lection. 

As stated al)OAe, the delicate parasites were immediately' removed from the 
immhation ihumhers after ('mergence and placed in the cages at Fort Sutter, 
containing an ahundance* of the eggs of the beet leafhopper. The infwerncnts 
of these parasites were carefully watched, hut ‘they showed np desire to oviposit 
in the eggs of tlu' leafhopper. Dissection of hundreds of eggs of the beet leaf- 
liojvper from the cages in wdiich the parasites wert' lilicrated revi'aled no I'vidence 
of parasitism, and no parasites developed. The two species were rear»'d in 
sufficient numbers to give them a fair trial, so we must conclude that they find 
Kutettix tenclla an unatiitable host. 

The culture of sugar bt^et is only in the experimental stage in Australia. A 
small factory run by the Victorian Government for the production of Is'Ct 
sugar is located at Maffra, Victoria. factory just now seems to l)e in a 

fair way to demonstrate the production of sugar on a paying basis. This is the 
only factory for the production of beet sugar in Australia. dTie capacity is 
about 400 tons. It will run through about 40,000 tons of beets during the season. 
In Queensland the Colonial Sugar Refining Company is engaged in tlie large 
scale production of cane sugar, and it is with sugar cane that the sugar beet 
must compete in Australia. 

At odd times the writer, in his researches for parasites of the beet leafhopper. 
found an opportunity to investigate some of the insects injurious to citrus 
culture in Australia. Where those insects were identical or clostdy' related to 
those that ai^e attacking our citrus in California, a study was made of their 
parasitisS witb a them in our OAvr groves. 

■ -.187 
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PAKASITES OF THE BlACK SCALE. 

The black scale (Saissetia oleoe) is not considered to be a pest Of prime 
importance on citrus trees in Australia. Whether this is ^ due to the natural 
enemies of the insect established in that country the writer does not know, 
but various ornamentals such as pittosporum, oleander and elm were at times 
heavily infested in the botanic gardens at Adelaide and Melbourne, In the 
citrus groves visited b}’' the writer only an occasional tree was seen to be 
infested to any extent. On these trees the predacious moth, Thalpoehares 
coctciphaga, the internal parasites, Coccophagus sp., and Aphycus lounsburyii, 
the egg-parasite, Scutellista cyanea, and Various ladybirds were found in 
abundance. 

The two internal parasites, Aphycus lounsburyii tuid Coccophagus sp., were 
collected at Parramatta and Gosfordj both in New South Wales, and were 
received by the Insectary at Sacramento in living condition. As climatic 
conditions here are similar to those where these parasites were collected, there 
should be nx) difficulty in getting them established; particularly Aphycus, which 
seems to be the more promising. 

The Insectary force is now engaged in rearing these parasites in sufficient 
numbers to permit the introduction of them in California orcliards. 

One of the most . important enemies of the black scale in Australia is the 
predacious moth, Thalpoehares cocciphaga. The larva of tliis moth feeds on 
all stages of the black scale, but seems to prefer the eggs. It is a 

ease bearer, making a ease of tin* remains of the host, under which it 
moves along the twig.s in search of additional prey. As it lirc^eds under 
conditions similar to California \vc can see no reason why it should not 
do well here. It is heavily parasitc»d in Australia. A number of full- 

grown larva* of TJmlpochares were collectc'd at Parramatta, New Houth 
Wales, just prior to the writer’s departure from Australia, and placed in cold 
storage on board tin* ship. From these, seventeen moths were reared at the 
Inst*ctary. They were (ionfined in large test tubes and fed with honey. Eggs 
were lirst deposited on Kith July. On 24th July the first larvae emergtKl. As soon 
as possible after emergence the larvie were placed on citrus cuttings heavily 
infested with black scale, egg-stage. The cuttings were inserted in potato 
tubers to prevent their drying out too rapidly. As .soon as the larva* ate the 
eggs from one lot of cuttings they were transferred to another until they 
reached maturity, when they were removed to a vial to await emergence as 
ttdults. Other methods of rearing were to place the larvte on oleanders infested 
with black scale and in vials filied with black scale eggs. All were successful. 
'Fhe first adult of the ne>v generation emerged on Dth 8epteml)er, a little over 
three months after their arrival. The new generation gives promise of a large 
increase in numbers, and we ho|x* that two or three generations more in the 
laboratory will be sufficient to enable us to introduce them in the groves. The 
Thalpoehares is the most promising of any of the material brought from 
Australia. 

PARASITES OF MEALYBUGS. 

No specimens of the citrus mealybug, Pscudoeoceus citri, were taken during 
the writer’s visits in the citrus orchards of Australia. A species closely 
resembling citri was found infesting a broad-leaved ornamental in the Botanic 
Gardens at Brisbane, Queensland. From this mealybug the Sicilian mealybug 
parasite, Paraleptomaatix abnormis was reared. This parasite is the one 
which the Insectary Division collected in Italy some years ago, and which the 
Insectary has successfully colonized in the citrus orchards of Southern California. 
This parasite was undoubtedly introduced from Italy into Australia through the 
importation of plant material infested with mealybugs parasitized by this little 
insect. 

Only two other species of mealybugs were taken on citrus trees, Pseudocoecus 
longispinus and Paeudococcus sp,, the last being larger than any of our citrus- 
infesting species. None of these three mealybugs are considered to be at All 
destructive; in fnct, in the Epping and Gosford districts of New S<mth 
a two days* jnspection of the orchards |•cvealed only two groves to infest^. 
Most of the young mealybugs in these groves were parasitised. Just: ^ 
iybe sailing of the steamer the writer spent a day collecting narimithftrf 

Approximately one humired specimens were taken. ir<sw^4hese» tw^ 
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species of primary parasites, Leptomastix sp., and Anagyrus sp., were brought 
to the Inaectary in living condition and liberated on the citrus mealybug, 
Pseudocoecus citri, the citrophilus mealybug, Pseudococcus gahani, and 
Pseudococcus inaritimus. Although Leptomastix sp, w^as seen to oviposit in the 
citims mealybug, none was bred from it. A large Leptomastix bred from a 
shipment from Victoria was seen to oviposit in the citrophilus mealybug, but 
we did not succeed in roaring any parasites from the material. 

The golden mealybug, Pseudococcus aurilanatus, is becoming an important 
enemy of the Norfolk Island pines in Southern California. As Australia is 
the home of these trees, the writer was instructed to locate any natural enemies 
of this pest. At Manly, New South Wales, examination of the Araucarias 
showed that the principal factor in the control of this mealybug was the lady- 
bird, Cryptolfiemus montrouzieri, which is already of considerable assistance in 
controlling our California mealybugs. Internal parasites were also in evidence. 
Material collected at Manly and placed in the breeding cages at the Insectary 
produced the internal parasites, Pachyneuron sp., a small Kncyrtid, and Tetrac- 
ri(*nius sp. These were re leagu'd upon the golden mealybug. It is too early to 
tell just what the results w^ill be from this importation. The Pachyneuron 
was also released on Pseudocoecus inaritimus and oviposited readily in this 
Species, but did not develop. From Pseudococcus acacite, infesting Acacia near 
Melbourne, Thalpochares sp., a predacious moth closely resembling the pre- 
daeious moth of the black scale, was reared in some numbers. The moth laid 
eggs in the rearing cages at the Insectary, and the larva? were placed on the 
egg masses of Pseudocoecus citri, but it w’as found that this mealybug was not 
a suitable host for the moth. From material containing Pseudocoecus albizziiP, 
collected near Melbourne, a small Encyrtid was reared at the Insectary which 
was placed in a cage with our Californian mealybugs, in the hope tliat it might 
find them a suitable host. No parasites have yet emergc'd from this cage. A 
ladybird, Kbizobius plebius, collected in Victoria feeding on P. acacia?, was 
also introduced as a mealybug destroyer, but wc were unsucct'ssful in rearing it. 

Several sfajclinens of Midas pygmmus were also reared from this material. 
The Midas is a small bla(‘k ladybird with red bjotches on the elytra. A colony 
of this ladybird w'as collected on the first trip to Australia and brought in 
living condition to the Tnsectary. It breeds readily on the citrus mealybug, 
and it is believed that it will be a prtmusing addition to our imported enemies 
of mealybugs. 
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Personal. 

MR. F. LEVERRIER, K.C. 

Ill this issue is published a photograph of Mr. Frank Leverrier. 
K.C., chairman of the New South Wales Corninitleo of the Institute of 
Science and Industry. Since the inauguration of the inovernont for 
the forruation of a pcrinanent institute, Mr. Leverrier has taken an 
active interest in the work of the knnporary organization, and has 
devoted a great deal of his time to the furtherance of its ohjects. 

Had lie not heeoine an eminent lawyer, Mr. lAn’orrier would in all 
probability have niadc his mark ii.s a man of science. Two (nireers were 
open to bini at the completion of his Uni versify course, for he distin- 
guished himself in botli arts and science. lie gradmati'd FhA. in 
1884, and H.Sc, in 1880. TTowever, although the law (*laim(‘rl Jiis first 
and most seiuous couskhu-ation, his int(‘rest in science was n(‘V(>r alnrn- 
doned. In ** Wliose Who in Australia,” Mr. L(‘verrii‘r’s recreations arc' 
given as “science and cabinet making,” 

Altboiiglj born in Sydney, Mr. /.xwerrier .spent jnost of his yontli in 
France. He* returned to Sydney at the age of fonrtc'eii, and attc'iuled 
the Fort-.sircx't Public School until entering upon his studies at the' 
[Tnivcn'sity. In 18S8 he was culled to the Har, and soon rose to a 
lirominimt plaee in cxpiity jurisdiction, and became also a recjognlsed 
authority on patent law. He lield the (Uiallis Leciurc'sliip i?i Law at 
his Alma Mater from its foundation in 181K) until his (k'ction as a 
Fellow of the Senate in 1007, in succession to the late Mr. H. i\ 
Russell, who was (Jovernment Astronomer of New South Wales. Mr. 
Leverrier still remains a Fellow of the University Senate, having been 
re-elected by the graduates at the 1912 and 1010 elections. In 1014 lie 
was elected Viee-Chancellor, and occupied that position until 1017. 
He was appointed a K.C. in 1011. 

Owing to his interest in and wide knowledge^ of sciejict', Mr. Leverrier 
has gained a peculiar distinction at the New Sontli Wales Bar, inas- 
much as very fe>w eases involving any intricate questions of science have 
been fought out in whicli be lias not appeared as counsel on one side or 
the other. When the Flectrical Association of Australia commenced 
the investigation ot electrical standardization problems, Mr. Leverrier 
was appointed to represent the Institute of .Science and Tndu.stry on the 
New South Wales section of the comitiittee. He was chosen as chair- 
man of the section at its first meeting, and has held that position up to 
the pre^simt time. 
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Uervragvfi and their Adulteration, by If. \\ . WiU'v, M.l)., l*irila«lelp}iiu, P. 
Hlakiston’s Soiih and C’o, 'I’Ih* b<K>k is divided into sixteen seetions, and deals, 
not only witii aU*oliolie lievera^es. Imt also with water and mineral waters, both 
artilieial ami natural, with soft tlrinks and fruit juiees, and with (‘offee. tea, 
and cocoa. Tim author points out that, in view ot national prohibition in the 
(biited States, ninny |)ersons have siig»i‘sted that a di^scription of alcoholic 
luiveraj^es may Ik* out of plae<‘. Me considers, howovc'r, tliat just the contrary is 
the <‘ase, and tliai any one who desires all the inf«>nnation jiossiljle in rmiking 
up his mind on this (juestion will certainly be helpial by a knovvliMlfre of tlic 
orijyin, manufaeture, elnonieal eoinposition, and j'eoora]>l»ieal distribution of the 
various forms of nicoliolic beviua'res, both ferrnentiMl and distilled. 

Tn view of the raj>iills' increasiipi; use of fruit juiees in America, prominence 
lias been jL^iven in ilie hook to that subject. A .somewhat full descriidion is 
also ^iven of many types of “soft drinks,’’ and lliert- is n lengthy list of the 
so-called niedicinnl [irepa rations, whii*.h consist' chielly. or very larfrely, of 
alcohol. ’I'ho case witli wliich tin* unf(‘nrK*nt<*<I juice of the ^nape may be 
jiasteurijced or sterili/ed, and kept indelinitely. has caused tlie industry to ^row 
rapidly. For red p,ra]»e juiee. the grapes am* erii-^hed. hut not pressed. The 
crushed jjrrapes an' taken inlo lar<i;e heating caldrons. u>uiilly made of alurniTnum, 
ami furnisiMMl with a steam jacket. Tlw' tem}M‘ratnre of tlie ernsh<*d is 

caTTi('<l to about l7o de^irees F. for a period of I."* minutes, llie mass Ijeiiif' well 
stirred durin|:( this ]>eriod of lieatinj'. Tin* purjiose of lieatin*; the i^rape juice 

i.s md. only to pastt‘nri>".e it, hut also to extract tiu' red eolourintr matter from 

the skins. After extracting the colour ami jmsteuri/atimi, the juice is separated 
from the pulp and <‘ondu(*ted into tin* container.s, wiiich are used for storafre. 
Sometimes these eontaiiu'rs are barrels, but more often ^xhiss carboys. "1 he 
container.s are properly sterilized before the p.astenrized juice is admitted. The 
bungs are also sterilized and eoaled with wax or some oiln'r ])reparation, so as 

to make them air-tight. The juiees an* left in these storage containers until 

eomph'tc sedimentation lakes place and the litjuid is clear, when tliey are 
si})bom*d olT earefnlly, so as not to disturb the sediment, into bottles, whieb 
are Hle)ilj/<*d ami eorked. 

In dis(*ussing the therapentie value of mineral vvatc'rs it is stati'd that, while 
the widespread belief in the value of such waters is probably m»t well founded 
in fact, a few of tlie waters eontain s|K*citic remedial agents, sueh as arsenie. 
and rare elements, such as radium, wbicli are highly reeommended for cerUtin 
forms ot dim^ases. 

Johnfum^n Material's of Consiruetion, Fiftii Kdition, Rewritten by M. O, 
Withey and .T. Ashton. Loiulon, Chajuuan and llall. 101b. 80s, net. This 

treatise, compiled some tw(*niy years ago by the late Dean J. R. Johnson, College 
of KiigitnH'ring, University of Wisconsin, has now been amplilied and brouglit 
up to date by M, 0. Withey, Associat<i Professor of ATecbanics, University of 
VVisconsin, and J. Ashton, Metallurgist with tin* A.M. IVvers Company, Pittsburg, 
d'be book sets out the essential information eoiictM-ning the source's and manu- 
facture of the jirincipal materials, and furnishes iisefiiT data covering the more 
important physical propertuxs and in the influence of various factors \i])on these 
properties. It shows the causes of defects and variations, and how they may 
be discovered, aiuV furnish an acquaintance with the technique of tt'siing 
materials. 
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In i^rrangemeiit, the new book differs markedly from the farmer wafk* which 
wt^s Come what cumbersome in this respect. The division into i^rts hac 
discarded) and related subject-matter lias been more closely co-ordinated than in 
the previous work, as may be seen from the following: —In chapter I. is given 
a ratlier comprehensive synopsis of the principles of mechanics of materials. 
Chapters II. and HI. deal with machin€*s and appliances for testing, the 
technique of testing, and the utility of the various tests. Ohapters IV. to VI. 
consider the eharactcristics, methods of identification, properties, and uses of 
ilie more important native woods, also causes of decay and means of preeerva- 
tion^ Chapter VII. treats of the imjmrtant stones, their constitution, durability, 
and properties. Chapter VITI. covers the manufacture and testing of structural 
clay products, together with their mechanical properties and uses. Chapters IX. 
to Xll. deal with the nature, manufacture, methods of testing, and properties 
of the hydraulic cements, the limes, and the plasters. Chapters XIII. to XV. 
describe fully methods of making mortar, concrete, and concrete products; also 
the properties and uses of the.se materials. Chapter XVI. provides a brief 
summary coneerriing the utility of the principal metals, their ores, and the 
fundamental considcrationa governing their extraction. Chapters XVlI. to XIX. 
treat of the reduction of Iron from its ores, and the subsequent operations of 
purification and fabrication into final form. Chapters XX. and XX 1. deal with 
the formation and structure of alloys in general, and the eonstitutiofi of iron 
and steel. Chapters XXII. to XXIV. arc devoted to a discussion of the pro- 
perties and uses of wrought iron, steel, and alloy steels. Chapter XXV. takes 
up the manufacture, molding, constitution, and proy»erties of cast iron and 
malleable cast iron. Chapter XX VI, treats of the production, properties, and 

uses of copper, zinc, aluminium, lead, tin, nickel, and their alloys. Chapters 
XX VII. to XXIX. cover tlie effects of temperature on metals, the causes and 
effects of fatigue, and the corrosion and protection of ineiala. 

Diagrams and cliarts are extensively used for the presentation of facts and 
laws. These and the omission, wherever possible, of cumbersome tables, cem- 
siderably add to the valne of the book. 
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More Facilities Needed for Industrial Research. 

inOULl) an Institute of Science and Industry be establiBlied 
ill addition to the universitios and technical scliools that 
already exist, to say nothing of Federal and State laboratories 

wliere the work might he carried out? In any case, ought 

not all such work to be provided for by tlie industries themselves? 
Idle best way to answer such questions is to consider, first, 
ivliat is the work that should be done, and tlion. what facilities for 
undertaking such w'ork there are in existing institutions. 

Our industrios inii.st heeoine a substantial part of the foundation 
of our national life, their produets must be of the best quality, obtained 
at the loivest legitimate cost; and to this end our own" natural resources 
must be utiliziKl as fully as possible, all wniste being eliminated, the 
rnetliods employed must be as reliable, as cheap, and as efficient as 
scientific knowledge, commercial information, and enterprising applica- 
tion can make them. 

This requires, amongst other things, facilities for — 

1. The Development of Industries, either by the improvement of 
existing processes, by increasing yields, lowering costs, improving quality 
of products, &c., or by the establishment of new industries to replace 
imported goods, to utilize resources or raw materials peculiar to our 
country, to prevent or utilize the waste products of existing industries, 
to meet new demands, or to Buhstitute cheaper for more expensive 
materials. 
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2, The BstahUshment of Standards, to make possible the accurate 
checking of quantities, readings of controlling instruments, working 
efficiencies of machines, or quality of materials and products. 

3. The Supply of Inform,atio7h,~x\l\ information relating to any 
industry should be easily available for the benefit of current work and 
as the preliminary step in any proposed investigation. 

The existing institutions are — 

1. The Universities and Technical Schools . — These are designed, 
equipped, and staffed entirely for the purpose of teaching. The men 
in cliarge of their activities must have a thorough knowledge of the 
fundamental iprinciples of science — ^the foundation upon which all 
research, investigation, industry, or manufacture must be built. But 
they have not, and (‘aunot have, also a knowledge of the engineering 
methods, the economic details, or the commercial intricacies that are 
involved in the successful application of those fundamental principles 
in the operation of any giveti industry. 

2. The T^arVow.v (Jorernmenf Lab oral ories . — 'Diese are equipped for 
the specific purpose of analy;cing materials— agricultural, mineral, coin- 
rnercial. They are analytical lalwra tones designed sSolely for testing 
the quality or ascertaining the composition of inaterials or pi’odncls. 

Institutions such us these might undertake the question of standards, 
or the preliminary analysis of suhstanees required as inforination in 
any investigation. Tlieir exact scientific ktiowledge and their equip- 
ment are specially fitted for work of this kind, if such routine could 
l>e |>rovided for without undue intorfc*rcnce with their own proper work. 
Even then, it would be necessarv to co-ordinate the work of the various 
centres to prevent overlapping, and to insure nniformity by the inter- 
comparison of standards, fa*. 

None of these institutions, however, have any facilities for the 
commercial development of industries. For any work of this kind 
they would require special buildings, special equipment, and special men. 
The development of an industry requires not only the laboratory, with 
its test tiilK^s, beakers, and balances, when the first suggestions of a 
process are born. It must also have the means for carrying out the 
procH^ss according to cominercial r<?quirement8, using materials in 
quantities, and apparatus of the kind, that represent the operations of 
the actual industry. The possibilities, the difficulties, the requiremeuta, 
and the working costs of an industry can never even he guessed by 
working in glass apparatus with a spoonful of material. In almost 
every iiistancte the chief difficulties arise wdien the successful process 
of the laboratory is transferred to the small induatrial testing plant. 
This is thoroughly recognised by all those industries that 
lij^ed research departments. There is in every case a staff and 



MORE FACILITIES NEEDED FOR INDUSTRIAL RESEARCH. 


laboratory for analyses and investigations, and working in dose touch 
with this, a staff and a small-scale industrial plant for developing and 
testing the suggested processes. It is this plant that involves the 
unending hunt for the commercial siibstitute for the glass beaker o[ 
the laboratory that faces the problem of handling materials, a* problem 
unknown in the laboratory, and frequently the rot'k on which the 
process is most nearly shipwrecked. 

No existing institution, university, technical school, or Govermnent 
laboratory lias any facilities for work of this kind. Would it not be 
better then to make the necessary additions to these institutions than 
to undertake the expense of a new institute? 

For answ<n*, examine a few ty])ical investigations. The prevention 
of waste in the agricnltural and pastoral industries — diseases of plants 
and animals, animal pests, plant pests, and plants that are pests. All 
this involves field or station work under constant ('.Xpert supervision. 
No existing institution could take any such investigation under its 
wing; the only hope of success lies in the full-time attention of 
specialists. 

Or take the problem of the application of mangrove hark or red- 
gum kino to the tanning industry. Analyses and suggested proctcsses 
will originate in tin* laboratory, but the real qu(\stion must Ix' solved 
with real hides, working on real commercial methods. Work In con- 
junction with an existing tanyard necessitates the complete s<*paration 
of the invc*f^tlgation from the coiiunercial work of the tannery, and 
no industry can (dic'ck its eomnu>rcial |>roduction for the sake of an 
experiment. Its cornnK'rcial ronrine, output, and obligations (‘annot 
be interfenkl with. Production and experiment must be kept entindy 
S(q:>arate, and are so In all industri(3s that carry resear(d\ departments. 
And this means building and equipping an experimental section atul 
providing a staff of exj)ert workers. 

No existing laboratories offer any advantage for this W'ork — n(‘,itiier 
scitmtific, commercdal, nor economif* — i*or in addition to the objection 
of unsuitahillty tliere is the objeotion of (economy. The estahlishment 
of a CMurtrai Federal Institute Avould prevent the reduplication of 
equivalent establishraents in each State. would, as far as possible, 

make use of existing facilities, co-ordinate tin* work of the various 
setdions -so as to (*ompkte without reduplicating investigation; it would 
act as a (central information bureau, (Collecting, indt'xing, and distribut- 
ing information on a mutually arranged jdan, and tvould work also 
w.ith other similar organizations throughout the world. Its own 
laboratories would undertake work that could not be (dKcieiitly provided 
for elsewhere. Its staff would work in its own laboratori(‘s or in 
siieeial stations or experimental sections, when the process sugg(^sted 
by the whole work would be tried out on a small industrial scale. 

But, it might be objecd-ed, these experiments should be made by 
the poison or firm interested. In some cases, where the advantage 

105 . ■■ 




SCIENCE AND INDUSTRY. 

would be reaped bj the iiulixddual person or firm, that is true. But 
in most eases the benefit would be to a large number,, and no single 
firm could undertake the investigation. For example— diseas^^s of stock 
or of crops— a successful investigation would benefit the whole pastoral 
or agriciiltural community; the application of mangrove or redgum 
tannin to leather manufacture would benefit all tanners, bootmakers, 
and boot users; the successful seasoning of our timbers or the manu- 
facture of paper pulp from timbtn* waste would include in its results 
every one that used timber or read a newspaper, from the State that 
owned the forest to the citizen that owned the furniture. 

Investigations may \ye divided into three classes — 

1. Those of no iniinediaite nor obvious utility. To this class belong 
the res<^arche8 of pure ” science; the^’' broaden the foundations on 
which all industries are built. Their real value is their addition to 
hiiman knowledge, their contribution to the ultimate understanding of 
the universe. Their apparent value is their utility in laying the founda- 
tions of future industries. This work is the glory of our universities 
and scientists. 

2. Those investigations which would benefit spexual firms. This kind 
of problem would not, as a rule, be brought to the Iiistitute. Manu- 
facturers would ])refer to solve their own problems and keep lludr 
own secrets. If work of this kind were, in special circuinslances, under- 
taken by the Institute it should be on a definite arrangement regarding 
costs and infonuation obtained. 

3. Investigations whose benefits embrace a large number of indi- 
viduals or industries. These are of immediate and obvious utility. 
The research involves usually not so imicli the discovery of new truths 
as the application of old knowledge. These must be undertaken in 
some broadly co-operative way. The most satisfactory is that of the 
proposed Institute, dividing the Avork ami cost witl) the States or 
indiLstries co)icerned. This method has been in succesisful operation, 
although the Institute is heavily hatKlicapped in carrying out the 
work by its lack of permanent organization and scientific staff. 

This is the real work, work of the greatest national value to 
Australia and its citizens, and Avhich is at present not provided for in 
any way. It demands the application of new knowledge to industry, 
thorough acquaintaiux", with scientific methods of investigation, efiicient 
supervision and direction of specialized research workers, organizing 
capacity, commercial experience, and intimate knoAvledge of industries 
and commercial methods of operation. It requires special men and 
special laboratories. To endeavour to carry it out as an addition to 
existing institutions would be a wasteful duplication of buildings and 
of staff, and a hopeless attempt to do exacting work in the spare time 
of busy men, 

■ ■ , ■D.A,- 
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MECHANICAL COTTON-PICKER. 

Replies to recent inquiries made by tlie Institute of Science and 
fudustry as to tbe develoj>nieiit of a eotton-pieking niacdiine in the 
State>s of America suggest the likelihood of its adoption in the 
not-distant future. Mr. Mark Sheldon, Australian (Jornmissioner at 
]Vew York, writing in Tehruary last, stated tliat he had becm impressed 
with the general feeling that cotton-picking machinery was no\\’ passing 
through the developmental stage, just as harvesting machinery liad 
done, and that ultimately a mechanical devic(' would lx* ]>erfected 
wln'cli would be found to work economically. Dr. N. A. Cobb, Agri- 
cultural Teciinologist to the United States of America Biu’cau of Plant 
Industry, who some years ago was Vegetable Pathologist to tlie .New 
South Wales Ih^partmenl of Agri<*ulture, has interested himself in this 
matter, and (expresses the opinion that there, is no doubt that inaehinory 
ol* this class is being improved and is becoming more praeti(*al. Prom 
time to time during tbe last ten years he has had the opi)ortnnity of 
seeing cotton-])iek(U's in the field ns Avell as demonstrated theoretically. 
At the present lime, however, he advises that such machinery must 
still be regarded as more or less iii the experimental stage. Cottoji to 
he picked by machinery will liave to be adaj)ted to the maeliine in 
the rnotliod of culture, of growth, and also of variety, lie thinks that 
Australian-grown cotton will probably he dirtier than Anierican-grown, 
other thiug.s being equal, on account of the nature of tlu^ soil and 
idimate in Australia giving ris(‘ to a greater amount of dirt and dust 
than is coinmou in the cotton belt of America. One of the <‘]iaraoteristics 
of niaehineqricked cotton thus far is that it contains more* trash tlian 
good hand-picked cotton. It is unlikely that for a long time to come 
cotton-picking machines can be used advantageously pn the highest- 
priced cottons, such as Sea Island, Egyptian, and ofber liigh-priced 
long-staple varieties. Eroiri recent developments, Dr. Cobb stales, it 
would s<?ein to him that if Australia attempts cottou-grovviug, it would 
bo best to make a specialty of tbe higher grades. If this proved to 
be sound advice, he adds, cot ton-pi eking macliines would be of It^^ss 
importance than otherwise. 

IMPROVEMENTS OF MECHANICAL DEVICE. 

Mr. C. S. Nathan, of Penth, who is a member of tlie Exccuitive of 
the Institute of Science and Industry, during a recent visit to the 
United States of America, also endeavoured to obtain first-hand informa- 
tion regarditig the development and utilizaition of mechanical cotton- 
pickers, Statements with which he was furnished indicate that with 
the abundance of negro and Mexican labour in the United States, 
comparatively little attention lias been given to the problem of picking 
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mw cotton bj some «ort of medianical device. The Bureau of Plant 
Industry and the Departinent of Agriculture stated that: Several 
deyiees of cotton-picking machines have been placed upon the market 
in i^ceuft years, but none of these have corue into use, while a number 
of dei^onstrations of the^ machines have been made. The results of 
numerous eiforts along these lines as yet afford very little ground for 
supposing that the problem is accessible to a mechanical solution 
along practicable lines. 7^he successful cultivation of cotton is still 
dependenit upon an ample supply of labour for picking the crop.” In 
describing the kind's of machines which have been invented, the Bureau 
says : “ Most of the machines are worked on the principle of the vacuum. 
The seed cotton is sucked from the bolls and c^'arried through tubes 
into a T<^«coptficle in the rear of the machine. Kone of these machines 
have come into use.” Nevertheless, manufacturers are devoting a 
great deal of luoney to the improvement of their machines. The 
Vacuum Cotton Picking Compaiiv, of Missouri, claim that the Thur- 
man ” machine 'would pick all kinds of cotton, ami pick it clean. The 
Dana Cotton Harvester Company, of W(‘Stlm>ok Main, notified that it 
had a nMchine vdiich was at present being tried out in Georgia, Arizona, 
and shortly would be tried in South Carolina, and w^as meeting with 
good success. This com]>any asserts tliat the harvester will iiick cotton 
a number of itimes quicker than it can be picked by liand, and wd,th 
much less physical (*xertion, as the imichine picks the cotton and 
delivers it into a bag. By hand-picking the person has to straighten 
up and open tlie bag hung round his neck, and put his handful of 
cotton into the bag. This one feature of the machine ivovild, thereforo, 
enable the man to ]>ick double the amount of cotton. 

DIFFICULTIES OF MECHANICAL PICKING, 

One of the principal difiiculties which has to he overcome lies in 
the fact that cotton does not niature sinmltaneously. Even in the same 
Hidd some bolls will be full, others being green, and still otliers entirely 
green. The machine, in its operation, does not discrirninate, but |)lckH 
every boll, acting, apparently, upon the theory that all is fish that 
comes to its net.'” Another disadvantage at- presemt is that the imudune 
mins the plants after picking, and thus prevents them from being 
picked a sec.ond time. The view taken by Dr. Cobb, how^over, is shared 
by most of tlie people who have directly interested themselves in the 
subject, and the proprietor of Commerce and, Finance, a journal devoted 
in part to the cotton trade, writes that he hopes to have a machine 
ready within the next twxdve months, but would give no information 
almut it at present. It is highly probable lihat 'with a number of keen 
minds working on the problem, it may be possible to overcome the 
difficulties which now confront them, and prwiuce a machine that will 
do the work of cotton-picking equal to that performed by that of hand- 
pickers. 

LABOUR IN COTTON FIELDS. 

Facts relating to the price of labour in cotton fields collected by 
Mr. Nathan are of interest. Wages in the picking section of the United 
States vary considerably. From the Bureau of Crop Estimates of the 
United States Departmeiit^ Agriculture ‘he found that early in the 
season (autumn of 1919) Iftm range in price for pieking 100 lbs. of 
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seed cotton varied from 1 dollar 6 cents in Alabama, where there 
was a short crop and plenty of labour, to 1 dollar 98 cents in Oklahoma. 
Prices in the same State often varied considerably, depending largely 
upon the supply of labour available .and the urgency of the work. 
Frequently a cotton planter vrho %vas in a liurry to harvest his crop 
before winter would pay a higher price for the w^ork than his neighbours 
who were not iii such a liurry. At the close of November, 1919, cotton- 
pickers in the States of Texas and Oklahoma were receiving from 3 
dollars to dollars for picking 100 lbs. pf cotton seed. Weather con- 
ditions ill these States early in the season ke]>t pickers from the fields, 
and the fanners, ix'aliztng that wet weather in tliat section was approach- 
ing, willingly paid higher prices. It is customary in pick?ing cotton 
to go over the field twice; some planters are said to give tiieir fields 
a third and in some eases even a fourth picking, but usually two are 
sufficient. 

AMOUNT OF COTTON PICKED. 

It appears from the evidence obtained from various .sources that 
a good hand will averag(‘ from 200 llis. to 300 lbs. of seed cotton a 
day, and some will pick as high as 500 llis. during tlial time*. Tlic work 
is not esjiecially arduous, and women and children as well as men 
engage in it; children are said to make es]K‘cialIy good cotton-pickers, 
on account of tlieir spry ness. Along the States of the Mexican liorder* 
such as T'exas, many Mexicans are employed. In tlie otlier Stares thd 
work is done almost entirely by negro labour. Pickers work from 

sun to suin’’ The season lasts, on the average, about 90 days, but 
In sections like the Mississipfii Delta, where tin? average yield is heavy, 
it often lasts six months. Mere, however, because the bolls are usually 
more or less rotten, the worker cannot pick as mm'Ii late in the season 
as in the beginning, llie skill is soon ac(|uired. A ])icker will learn 
with slight practice to pick an entire boll with each hand. A man 
can rest liimself wliile picking by crawling for a while on his knees; 
the sack which holds the cotton being attached to his shoulders and 
dragged behind. In fa(*t, many ])ickers do two rows at a time, crawling 
on their kue(‘S between them and protecting thedr knees with cotton 
pads. 

CATTLE TICK DIPS. 

• With the co-operation of the Governments of New South Wales 
and Queensland, the Institute of Scienee and Industry pro]>oses to 
initiate at an early date investigations into cattle tick dips. Although 
the present official formula used in Queensland and New Soutli Wales 
has proved to be efficient and generally satisfactory, it is considered 
j)assil)le that the same parasitical results luight be maintained, and 
the ill-effects that sometimes occur obviated, by alteration of tlie com- 
position of the agent. Tliere is evidence that solutions containing a 
lower arsenical content than officially stipulated are effective in the 
hotter parts of Queensland. It is possible that it will he found that 
the strength of the parasiticide used may with safety be varied ac(*^ord- 
ittg to the time of the year and the climate of the locality where it is 
used^ With a view to determining the limitations, a special committee 
b,p dravm up a progratti^ of work to lx* carried out in the Burleigh 
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district, and simikr experiments on a more limited scale will be 
afterwards arranged at Townsville and Bingleburra. The members 
of that committee are Messrs. G. E. Bumiing ^chairman) and C. J. 
Booker, representing the Institute; A. H. Cory (Chief Inspector of 
Stock) and J. C. Brunnich (Agricultural Chemisl), representing 
Queensland; and F. B. Guthrie (Agricultural (Jhemist) and S. T, D. 
Symons (Chief Inspector of Stock), representing New South Wales. 


WHITE ANT PEST. 

A special committee appointed by the Institute to investigate the 
white ant problem has outlined a scheme of investigations. Before 
this is undertaken, Mr. G. F. Hill, entomologist, of the Institute of 
Tropical Medicine, who for some years studied and inade eonsiderahle 
collections of termites in the Northern Territory, 'will be asked to 
prepare a monograph ujK)n the subject. The committee points out that 
the inquiries will constitute a task of great magiutude and of far- 
reaching importance. The (iJoverniiient of N(?vv Sontli Wales has inulei"- 
takeii to contribute to the cost of the work upon a £1 for £1 basis. 
Tile committee consists of Dr. G. Darnell-Sniith, and Messrs. L. 
Harrison, B.A., B.Sc,, E. E. Turner, B.A., M.Se., A. A. Kamsav, and 
G. F. Hill. 


POWER ALCOHOL. 

In the February issue of Science and Industry there appeared an 
article by Mr. T. Baker, a iueml)er of the .s})eeial committee appointed 
by the Institute to investigate the Production and Use of Power Alcoliol 
in Australia, entitled Power Alcohol.” It is desired to point out that 
the views express(>d by Mr. Baker do not necessarily represent the views 
of the other members of that special commiittee, aani that the artich.^ 
expressed only the opinion of Mr. Baker. In thi.s connexion, an 
extract from the Report on Power Alcohol {Jour, Soc. Chem, hid., 
July 15, 1919, p. 25 O.Il.) will be of interest. It is considered,” 
states the report, that the State should foster the production aiui 
utilization of alcohol for power purposes, because, as has already 
been indicated, the chief raw materials for its pro<luction are aiis- 
cej>tible of great expansion, while the materials from whicli betizol, 
petrol, &c., are derived are limited to deposits, definite in extent, that 
cannot be renew(?d.” Commenting upon that statement, the' Journal 
of the Society of Chemical Industry (July Jl, 1919, p. 264 R.) con- 
tained the following: — “The Report of the Inter-Departmental Com- 
mittee on the Production and Utilization of Alcohol for Power and 
Traction Purposes marks a far-reaching and welcome advance in Go- 
vernment enterprise. Comparatively few of the public realize how im- 
portant power alcohol will become in the future if rapid transport, 
whether by land, sea, or air, is to be developed to the extent which recent 
achievements have made probable. The known oil supplies of the 
world are estimated to last only a limited period, and even if pro- 
ductive new fields are discov^ered there still remains the need of pro- 
viding alternative su^pplies of motor fuels derived from new raw 
materials. The fundamental fact that the vegetable raw materials from 
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which alcohol can be mamifactiared are Ixnng continually renewed and 
are capable of great expansion makes alcohol fuel the ideal for the 
future, and any State which neglects to encourage and to prepare for 
its application to these purposes is ignoring the best interests of its 


RESEARCH WORK IN SHIPBUILDING. 

The question of the advisability of “ Lloyd’s’’ arranging to under- 
take at its o\vTi expense experimental and research work in connexion 
with shipbuilding and marine engineering has for some time past 
received the careful consideration of the Committee of Lloyd’s Register. 
Jii June, 1918, the Conimittee decided that such work should bo under- 
taken by the Society, and appointed a special sub-committec on rese^arch. 
Amongst the subjects which this sub-committee has already had before 
it may be menriioned th(‘ carriage of fluid cargoes. Arraiig<‘ments are 
bcdiig made foi’ exixu’iinents to be carried out at the tank at the Xatlonal 
IMiysical Laboratory for the purpose of obta'ining information with 
regard to — (a) The effect of a fluid cargo in the form of oil in bulk 
on the behaviour of a slvi]) in a s<‘away; and (h) the manner in 
which energy passes helweeri the ship and the fluid in the holds. 


NEW BRITISH STANDARD SPECIFICATIONS. 

Four new s])e{‘iflcations have issued ])y the British Engineering 
Standards Association. They relate to— 

(^f) Instrument transformers, dealing with two classes of current 
transformers and one class of potentiial transfornuu*s. 

(b) Indicating ammeters, voltmeters, wattmeters, fre<juency and 

]>ower factor meters. 

(c) Recording (gra|)hic) ammeters, voltmeters, and wattmeters; 

and , 

(d) Rolled seetions for magnet stend. 

The last-named includes a symmetrical series of 00 sections for' 
general purposes (26 of which it is recommended should not be used 
unless it is impossible to us(^ any of the remaining sections), and 
a supplementary list of ten special sections for ignition magnetos. 


POLLUTION OF THE ATMOSPHERE. 

The conimittee chargeti with the investigation of atmospheric pollu- 
tion in Great Britain has published a report giving the results of 
observations at 24 selected stations. The condition of the atmosphere 
at Newcastle-on-Tyne and at Malvern is contrasted, these stations 
giving respectively the highest and lowest deposits of all the stations 
for which comj)lete returns are available. At the former the mean 
monthly deposit of the solids contaiined in the atmosphere amounts to 
20.81 metric tons per square kilometre, at the latter only 2.51 tons. 
Generally there is a tendency at all the stations for the amount of solid 
patter to increase during the summer. At that time of year dust raised 
by the wind forms the preponderating share; in the winter dust from 
fires preponderates. 
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SUBSTITUTES FOR LEATHER BELTING. . ^ 

Owthig to the shortage of raw materials necessary for manufacttiring 
driving bolts in 1916, the Belting Oontrol Department of the Imperial 
Ministry of Economics was formed in Berlin to take over the control 
of the manufacture and use of driving belts- A great deal of valuable 
research work was carried out under the control of the Department, 
and much useful information hitherto unknown regarding the efficiency 
of substitutes for leather belting has recently been made available. The 
field of substitute can be generally dhaded into two parts: — 

I- Belts manufactured on the principle of textile belting; that 
is, from woven flat webbing, strapping, or rope of hemp, paper, 
&C.J with or without the use of interwoven wire. 

2. Belts of the leather link type, manufactured from individual 
links of wire, wood, compressed paper, or sheet metal. 

To t)ie first elass of bells we may reckon the cellulose belts and 
belts of mixed material. Cellulose belts are manufactured with thread 
made from sodium sulpliite paper. The strength of these depends 
upon their form and nn^hod of construction. The main forms 
are: Folded (like cotton belts), built up from several se|»arate ropes or 
tubes, woven and knitted belts, tw’ine belts, and Avire-armoured belts, 
mostly impregnated agaiiist the influence of .moisture. Mixed material 
belts are in general diflerentiated from cellulose belts by tlie introduc- 
tion of vegetable fibres or threads into their composition,’ either before 
or during the spinning process, or before they are woven into beltitig. 
Besides assuming tiie above-mentioned forms, these bolts are also often 
plaited. 

TJie most important of tlie second class are made of wood, comj)ressed 
pa|>er, or wire links. Belts composed of links of wood or compressed 
pa])er are manufactured by pressing together laminations of the materia] 
in the manner used in the Gall chain. In order to increase their 
.strengfh, the individual laminations are fre<piently lield together by 
means of metal clips, wliich, however, are arranged in such a way that 
only the wood or compressed -paper comes into touch with the b(dt 
pulley. Belts of Avire links arc manufactured by j)la(‘ing side by side 
flattened wire coils, and fastening them together by means of bolts. In 
order to increase the adhesion of the belt to the ]>ulley, ])aper twine is 
wrapped between the coils. 

The idea that now; the w^ar is over .there will be no need to use belts 
of substitute materials rests ou a misunderstandihg of tlie still existing 
difficulties of meeting the total demand for driving belts. 

RESEARCH ON NON-METALLIC MINERALS. 

In i\\B Engineering a'tid Mining Journal, New York, attention k 
drawn to the fact that in the past the non-rnetallic minerals have been 
considered as of minor importance in the mining industry. With the 
exception of such substances as phosphate rock, limestane, dolomite, and 
recently, magnesite, attention has been concentrateid largely upon the 
metallic minerals. In recent times, we have seen the development of 
the alloy steels, with the resulting benefit to the structural engmeef, 
and to manufacturers of high-speed enginQ and tool ^ 
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in illumitiation, radium in medicine, Monel-nietal where tensile strength 
and nOn-corrosive qualities are required, antimony in type metal and 
shrapnel lead, arsenic in agriculture, the copper-tin-lead'-antimony .alloys 
for anti-friction metal, alloys of nickel and chromium as resistant 
substances in electrical work, all hate been developed by the persistent 
effort of experimental research, mostly during the last two decades. 
The utilization of products of non-metalliic minerals has not kept pace 
with their associates in the mining field. This may be because the 
latter iiave offered a greater promise of success to tln^ investigator. The 
American Institute of Miniing and Metallurgical Engineers is giving 
attention to this matter, and, as a first ste}), has undertaken to collect 
and disseminate information amongst possible producers and consumers. 

LOW-TEMPERATURE CARBONIZATION. 

Speaking at a ipeeting of shareholders, the chairman of Low-tem- 
perature Carbonization Limited stated that a contract had now been 
arranged witli an electric power company in Yorkshire to erect a 
plant and su])ply all the gas that could be made from the carbonizatioji 
of 500 tons of coal per day. This gas is to be burnt in the pow(*r 
company’s boilers in place of raw coal, and since the electric company 
in question is one of the foremost in tlie conn try and supplies its 
electric ])ower at a very low rate, the Carbonization (\)nipany are 
offering to supply them with ga.s at a price which shows a great saving 
over coal. 

I^egociations have been begun with an iiifluential group of manu- 
facturers situated in a great industrial district in Scotland, the object 
being to provide enormous quantities of ]M>wer gas for burning under 
boilers in j>lace of coal. Assurances have been given that consumers 
whose aggregate consumption is 4,000 to 5,000 tons of coal per week 
will purchase gas from a su}xu’-carboinzing station operated on the 
company’s process as sixm as erected. 

Negotiations are also practically comph'te for the erection of a 
plant to carbonize a minimum of 500 tons of coal per day near Sheffield. 
— (Extract from Engineermg and Industrial Management, v. 3 (1020 ), 
p. 11, January 1, 1020.) 
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National Physical Laboratory. 

How British Industry Has Been Helped. 

By W. M. HOLMES. M.A., B.Sc. 

In rtie follwing article no attempt has been made to set out in 
detail all the advantages accruiing to tllie nation from the establishment 
of the National Physical Laboratory in Ix^ndon, but rather to describe 
in broad outline the organization of research work which is carried out 
and to indicate in a general way the more important activities and their 
effect upon British industry and national welLheing. Its splendid 
achievements during the war are now too well known to re<piire further 
reference. That its scientific staff and e<]ui|nnt^nt will continue to 
exert a strong influence u]>on the industrial progress of the nation is 
almost certain. Four years after the estalblis'hinent of the Laboratory 
ihe Deutsche Mechaniher Zeitung issued the warning, ‘‘Our ( Ger- 
man instrument-making trade has every cause to watch carefully the 
development of the National Physical Laboratory and to take timely 
precautions befort^ the advantages which it has already .secured against 
English coin])etition are too seriously reduced.” Many branches of 
British industry now gratefully acknowledge the assistance which the 
National Physical Laboratory ha's been able to render. The writer's 
connexion with the Laboratory was limited to part of the war pmdod, 
and to four months after the armistice. His impre.ssi()ns are ba.^(‘d only 
on the experience gained during that time, and the story of tiie work 
of the various departments does not represent normal activities. 

The history of the National Physical Lahoratory up to 1019 is 
bound up with the work of the first Ilirector^ Sir Ridhard Glazebr^^ok, 
who retired from that office on 18th September last, having reached (lie 
age limit of sixty-'five. In an appreciation of his labours, Mr. F. E. 
Smith, in National Physical Lahoratory Review, described the growth of 
the Institution : — The establishment of a National Ph,>^icMil Laboratory 
was first suggested by Sir Oliver Lodge at the Britisli As.sociatioii liieet- 
iiig in 1891, at which time Sir Richard Glazebrook was Secretary of the 
B.x\. Committee on Electrical Standards. Subsequently other prominent 
men drew attention to the need of such an Institution, and largely due 
to the strenuous advocacy of the Royal Society, the Laboratory was 
established in 1900. Sir Richard Glazebrook’s great intenist in 
standardization work and his wide outlook on physical science specially 
fitted him for the post of first Director. 

Originally it was intended that the Laboratory should be developed 
at Richmond, but for various reasons the site in the Old Deer Park was 
abandoned, and the Government offered Bushy House, Teddington, for 
the purpose of a laboratory. Extensive alterations w^e undertaken, 
and in Bushy House provision was made for divisions of electricity, 
thermometry, metrolo chemistry, and metallurgy. ^ Metrology occu- 
pied one small room in the cellar^ Chemistry occupied the south^-west 
wing (formerly the chapel) of Bushy House, and Metallurgy was 
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housed in the old kitchen, which wa« adapted for the purpose. The 
Engineering Department at this time occupied two bays of the presciiit 
building with some outhouses, and Administration was housed in one3 

room of Bushy House.’^ The development 

in the first four years was rapid, but the subsequent extensions 
were even more remarkable. The financial aid given by 
the Government* was much too small for the Institution, which 
was really needed by the country, and the new buildings which were 
erected in rapid succession ^ere, in many instances, furni.shed^ by 
private benefactors. In some cases the architects gave their sendees, 
the builders did their work at cost price, electric cables, &c., were 
presented free, and in general every firm who supplit^d any part of the 
equipment either gave all or part of the cost. In this way for eighteen 
years the late Director strove to build up a great national ingtitution 



BUSHY HOUSE. FROM THE SOUTH. 


such as he felt was needed by the imlmstries of the country, and the 
great growth of the Laboratory up to the outbreak of war was almost 
entirely due to his initiative and untiring energy. Tiiose who goner-* 
ously lielped gave evidence of the confidence felt in the Director and the 
great work which he had undertaken. In 1909, when aeronautical 
research was favorably considered by the Government, Sir Richard 
was nominated Chairman of the Advisory (bminittee, and an aero- 
nautical research laboratory was built at the National Physical 
Laboratory. It is largely due to the work dojie here that the position 
of the country in aeronautics is first in the world. 

Sir Richard was on numerous committees, and during the war he 
acted as Adviser on Physics to the Ministry of Munitions. He received 
the C.B. in 1910, and in recognition of his services during the early 
of the Waar he was knight^ in June, 1917.” 
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From this modest bcigiiiniiig the Institution has increased in size, 
until now it consists of a large number of buildings, each specially 
equipped for. some special purpose. Some departments are still located 
in Bushy Hous<^, but more extensive and more suitable accommodation 
is required. Recent additions are the aeronautics building, the gauge 
workshop, and the optics. 

The Laboratory is now a part of the Department of Scientific and 
Industrial Research. The present Director is Dr. J. E. Petavel, 
F.R.S., who, prior to his ai>pointinent last September, was Professor 
of Engineering in Manchester University. Ilis career has k^en 
brilliant, and he has done work of high scientific value in the borderland 
of physics, chemistry, and engineering. In 1914 he visited Australia 
in connexion with the iiiet^tings of the British Association for the 
Advancement of Science, and took part in the sessions of the engineer- 
ing section. 



BUCKTON TESTING MACHlNi; ENGINEERING DEPARTMENT. 


The Laboratory is divided into four main divisions, dealing with 
^‘Physics,” “Engineering/’ “Metallurgy and Metallurgical Ohemistry,” 
and “The William Fronde National Tank” respectively. Formerly 
the Director was superintendent of the Physics Department, having 
under him “principal assistants” over the various sections. Recently 
two of these have becMi made separate departments, each with its own 
superintendent. As originally founded, the Laboratory was managed 
by a committee appointed in accordance with certain Treasury regula- 
tions by the Royal Society. The staff were not civil sorvants, but 
employees of the Koval Society. The Treasury made a grant 
of £7,000 a year to the Royal Society tow’ards the eost of the Labora- 
tory, and in return exacted certain conditions in regard to the work to 
be uudertaken and, among other things, in regard to the ^ m 
salaWiSr to be paid to members of the staff- For an imt^ 
such value, a grant of £7,000 is obviously quite inadequate^ 
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larger source of inoome was that earned by the Laboratory in the form 
of fees. x\l»o certain technical institutions, like the Institute of 
Mechanical Engineers, Institute of Civil Engineers, Institute of 
Naval Architects have contributed to the Laboratory budget, in some 
cases by simple donations, but more frequently by grants in aid of some 
definite scheme of research. 

The Koyal Society, however, after this method of managerrient had 
been followed for about seveuleen years, felt that the difiiculties werre 
too great to permit of their carrying the financial responsibility any 
longer, and a change was decided upon, whieh came iiiito operation 
during 1918, when the Laboratory was taken over by the Department 
of Scientific and Industrial Kcsearch. 

In addition to the Director, superintendents, and principal assistants, 
there is a large scientific staff, gi*a(led as senior assistants/’ “ assistants/’ 
and ‘^ junior assistants/’ as well as a large staff of others, less highly 
trained, but often of very great value and ex})erienee, vvlio are classed as 
observers,’’ while’ there is a further complement of skilled workmen. 

The work of the Laboratory may discussed under two divisions. 
First, there are tests on apparatus submitted by manufacturers, 
(Tovermnent departments, or ' any otlier persons or corporations. 
Secondly, there is researcli, which may be in the rt*alm of ^'purc 
science” or, on the other hand, for the elucidation of problems arising 
out of industrial problems. The opportunities of conducting research 
vary from one dejiartrnent to another, but the ideal is that members of 
the scientific staff shall have opportunity for doing some researcli 
work. 

In Bushy Houses is located the division which deals with electrical 
moasurements of a fundaineiital kind. Here is installed the standard 
“ ampere balance,” by wliicli the electro-magnetic attraction between 
standard coils carrTiug a current is accurately weiglu'd. By means of 
this apparatus it is possible to determine the value of the ampere in 
^^absolute measure.” Besides this there is the Loreuz apparatus for 
the measurement of the unit of electrical resistance in absolute measure. 
This machine was designed by Mr. F. E. Smith, the superintendent of 
the Electricity Department, and constructed by the Engineering De- 
[»artment. In the liaiuls of Mr. Smith it has yielded resnltvS wliose 
accuracy is universally admitted. The calibration of i^taudavd resist- 
ances and of standard cells is undertaken by this dfqiarrment. For the 
former purpose the double bridge method is generally used. For many 
years Mr. Albert Campbell belongwl to the staff, and he carried out 
numerous alternating current measurements. Among the many 
ingenious devices due to Mr. Campbell are the vibration galvanometer 
and the microplioue humraor, Mr. Campbell resigned in 1919, and is 
succeeded by Mr. I). W. Dye, who had worked with him for some years. 
It would be interesting to tell of the most valuable wnir work done by 
this department, but in. the absence of definite authority to do so, it is 
safer to Iki silent. 

Another department, still housed partly in Bushy lloiiso, is Ther- 
luoinetry. This branch grew very rapidly in 1918 and 1919, owing 
to an enactment that all clinical thermometers offered for sale had to 
bear the National Physical Laboratory pass mark. During September, 
1919, ai^nt 128,000 were tested, the fee being almost nominal. A 
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separate section deals with the important w^ork of high temperatnte 
measurements. Here, the calibration of various forms of pyrometers 
is dealt with. The ordinary ‘^bill of fare” in the way of commercial 
tests, iucludCsS radiation (Ftuy) pyrometers, optical pyrometers, and 
thermocouples, important researches on the insulation of cold storage 
chambers have been conducted by Dr. Ezt^r Griffiths, the acting head of 
this section. It must suffice to pass with merely a mention other small 
sections, namely, Radium and X-Ra^^, Tide Prediction, and Chrono-' 
meter Testing. 

The section devoted to Optics is becoming increasingly important. 
It is housed in part of the administrative building. This section deals 
principally with the testing of optical instruments of all kinds, includ- 
ing nautical and surveying instruments, as well as telescopes, binoculars, 
periscopes, &c. Many original papers on the design of optical instrn- 
ments, and on problems allied thereto, have been written by various 
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members of the staff of this division. In the attempts being made to 
re-establish British optical industries, much will depend on the 
collaboration between manufacturers and the National Physical Lab(J^‘a- 
iory. Important researches on the manufacture of oi)tieal glass are 
being conducred in the Ih^partment of Metallurgy and Metallurgical 
Chemistry, under the direction of Dr. Rosenhain. 

The largest division of Physics — now a separate department— is 
Meteorology, of which the superintendent is Mr. J. E. Sears, jun. The 
work comprises measurements of length (including gauges of all sorts 
and descriptions), standardization of weights and barometers, the cali- 
bration of glass-measuring vessels, and the rating of watches and 
chronometers. During the war the subdivision dealing with length 
measurements was enormously enlarged, in order to carry out the cali- 
large proportion of the gauges required by the Ministry 
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of Munitions. This work had previoi^sly been done solely at the 
Woolwich Arsenal, and gauges had been supplied by a few outside 
firms, or were made in the arsenal itself. With the demand for muni- 
tions in quite unprecedented quantities, came the TU>ed for a correspond- 
ing production of gauges, with which the various shells, fuzes, ilfec., 
should he tested before acceptance by the .Ministry of Munitions. Con- 
tracts for gauges were let to many firms, avIio had not tried that work 
before, any likely firms being used for this purpose. CJuite a number 
of these, sooner or later, turned out good work, tlic most sucet'ssful as a 
class being those who had had experience in the (‘onstruction of internal 
combustion engiites. In tliis matter, however, and in |)articiilar in the 
production of scr(;w gauges, most valuable work was done by the staff 
of the National Pliysical I.ahoratory Meteorology Department, wdio col- 
laborated witli gauge-makers in the solution of their difiiculties. This 
jtersonal contact contributed largely to thcvsucctvss of various firms, w^lio 
would certainly have bet-ome dispirited by early failures had red-tape 
measures b(‘en adopted. The great ad\’an(ages offered to luannfae- 
t\irers of accurate machines, &:c., is even now hardly realized by them, 
iiid it is to be hoped that the contact l^etween manufacturers and the 
Laboratory will be maintained. Many s|>ertjal im^asnriug machines 
W'crc? devised by memlxu's of tlie staff for tlie measurement of munition 
gauges, but tliere is not space at present to describe these. The arsenal 
branch of the Defence Department has acquired a set of t}»e machines 
for the rru'asurenient of screw gauges. 

One of the most important of these machines is a projection lantern 
capabk' of giving a })icture 4 feet square without sensible disiortion, 
the magnification being 50 diameters. Tliis is most useful in the 
exaniination of screw’ gauges (for Avhich purpos4^ it wms designed), but 
its usefulness extends over a far wider range, and it is applicable to 
many kinds of fine tool work. 

Important researche.s have been conducted on the subject of slip 
(Johansson) gauges, and a method of producing gauges of this kind 
has lieen elaborat' d. A new design of measuring machine, capable of 
comparing slip gauges to a high degree of accuracy, has also betni 
desigmal. 

The Eh‘ctrolechiiics idlvLsion of the Department of Klectrtcity 
(under Mr. F. E. Smith) iuul('rtake.s tests on all kinds of ehanric? 
machimes, cables, and the like. The ealibration of meters is an im- 
portant part of its rontine w’ork. New methods of the measurement 
of power by eleetrostati(i methods have been devised by memlau’s of the 
.staff, and are in regular operation. The mannfacture of manganin, 
hitherto a (iermau monopoly, lias been investigated by the staff of tbi.s 
division, and satisfactory processes have bwn devised. Photometry is 
also dealt with by this division. 

The work of the Engineering Department comprises four main 
divisiojis, devoted, resj)ectively, to the testing of materials, the testing 
and design of engineering apparatus, appliances, and machines, 
the testing and investigation of road materials and aeronautics. 
Limitations of space do not allow of more than the briefest 
description of the various activities coming under the above 
heads* Tory valuable information has been obtained concerning 
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methods of testing materials, and several new machines have h^n 
designed for this purpose. Dr. Stanton’s '^Alternating stress” machine 
is one of these. In it the test pieco is subjected alternatelj to com- 
pression and extension, and the failure of materials due to "fatigue” 
can be investigated thereby. Three impact-testing machines — the 
largest of which is sufficieutly powerful to break a full-sized railway 
coupling at one blow — belong to the equipment. Recently, experi- 
ments on the relative values of different lubricating oils have been 
carried out, using a special machine, in which the efficiency of a worm 
gear, when lubricated with the oils utider test, is measured under 
different conditions of load. 

The Aeronautics division, though attached to the Engineering De- 
partment, is separately subsidized bj^ tlie Goveniment, and is used as 
the official laboratory of the Advisory Committee on aeronautics. New 
premises have recently been built and equipped. The method most 
generally adopted for the investigation of aerodynamic problems is to 
test scale models of aircraft (or parts thereof) in wind-channels. In 
these the model is supported on a special weighing machine (by which 
the forces and moment's acting on it can be measured), and a stream 
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of air blown past it through the channel. The smallest of the channels 
is 4 feet square. There are two or threes 7-ft. channeds, and a new 
channel 7 feet by 14 feet in section has just been completed. Many of 
the staff are very exi>ert mathematicians, and have ample scope for the 
employment of their special knowledge in direction. 

The Metallurgy Department is under the superintendence of Dr. W. 
Rosenhain, a native of Melbourne, and a graduate of its TJniversity. 
His interests lie chiefly in the study of the Physics of Metals, which 
term may be used to include Metallography and the whole subject of 
the thermal and mechanical treatment of metals and alloys. From a 
study of the crystalline structure of metals, most extensive and valuable 
information has been obtained. For example, the microscope has often 
revealed causes of failure in metal parts, when the testing machine, by 
itself, has given but little indication of the trouble. Among the equip- 
ment of this part of the Metallurgy Department are specnal metaJlo- 
gmphic microscopes, and specdal electric furnaces for investiga 
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cooling curves of metals. In those furnaces the specimen can be 
heated or cooled at any convenient rate by regulating its speed of 
travel through the furnace, the temperatures at various parts of the 
furnace being steady, but varying from point to point. 


Ecsearches on light alloys have been carried out, the tests lasting 
over some years. The behaviour of these alloys under different con- 
ditions of temperature, heat treatment, or mechanical treatment has 



been investigated, and in this connexion most valuable information 
has been obtained from the use of the experimental rolling mill. 
Other sections devoted to the chemistry of aeronautical materials and to 
general chemical analysis must be passed over with a mention. 

Another section is devoted to research on optical glass. Not only is 
it sought to arrive at the correct composition of glasses of various 
optical properties, but the problems of actual manufactm*e on a large 
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scale are being dealt with. The design of economical furnaces, thjb 
selection and preparation of suitable refractories, are but two of the 
lines along which this research has been directed. 

The last of the departments of the Laboratory is the William Froude 
National Tank. This consists of a basin 500 feet long, 30 feet wide, 
and 12 feet 6 inches deep in the middle. It is spanned by a travelling 
platform or carriage, which runs on accurately levelled rails, being pro- 
pelled by four powerful motors. By means of these, the carriage can 
be brought up to any re<piired speed (up to about 20 miles an hour) 
quite rapidly, and the desired speed maintained for quite a largo por- 
tion of the travel of the carriage. The carriage tows a scale model of 
the ship whose design is under test, and from the resistance to towing 
at various specKls, which is measured by dynamometers on the carriage, 
information as to the performance of the full-sized ship can be ob- 
tained. The model is towed at much lower speeds than those at which 
the ship will bo driven, the relations between speeds, resistances, and 
linear dimensions being known by the application of the principles of 
dynamic similarity. Quite recently the lines of a tramp steamer were 
investigated, and from the results of tests on the model improvements 
were suggested which resulted in a reduction of 35 per cent, in the 
hors^ipower required to drive the steamer. 

Very large use was made of the tank during the war, but of this it 
is wisM^r to say too little than too much. However, we may quote a 
statement that has been published, to the effect that Sir Alfred Yarrow 
credited the staff of the tank with having drawn out the lines of the 
world’s fastest destroyer. 

Acknowledgments are made to Dr. Eosemhain for extracts from Iris 
lecture before the West of Scotland Iron and Steel Institute; for 
plan of National Physical Laboratory to National Physical l.»aboratory 
circular letter; and for photos, to National Physical Laboratory staff. 
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Milk and its Products. 

By EWEN MACKINNON* B.A.* B.Sc. 

Milk is tbe only substance tliat has any claim to be called a complete 
food. -For many months in early childhood it is the only food provided 
hy nature; and also in many cases of adult life, and in sickness, it is 
often called upon to sustain life for long periods when no other food 
is allowed. How much does the average jierson know about milk, or 
how much care is taken to provide for a sufficient supply of this valuable 
food in a fresh, pure condition, or to keep it in such a state? To most 
people, it is only a white, opaque liquid which, on standing, gradually 
turns sour and thickens, while a layer of cream collects on tlio surface. 
In addition to this, it is well known as the source of butter and cheese. 

Does the average person know why a quart of milk is more valuable as 
a food than :l lb. of lean meat; or why gelatine, tliat w'as once considered 
such an excellent food, is now classed as an incom}>lete food ? These are 
questions on dietetics that are constantly occurring in public, as, for 
exainiiie, iu the present investigations into the living wage and the 
food requirements of an average family. It is proposed, however, to 
show here what are the various products derived from milk, and liow 
they are prepared. All these* substances are either being made in Aus- 
tralia, or can be made here; and, as our conditions are favorable for 
the supply of good, clean milk, it is hoped that there will lx* an iueroas- 
ing demand for sncii Australian-made goods, '^o doubt, the general 
public will need some education as to the value of clieese, milk powder, 
and butter-milk powder, the uses of casein and milk sugar, and the 
pn^paration of artificial foods, &:c. This will be brougbt about by the 
sympathetic attitude of the present-day adult towards' the teachings of 
science, and the extension of higher education in the direction of 
physiology, hygiene, and domestic economy to the idsing generation. 

Cow^s milk is used by m for onr fresh supply and for all prepared 
products; but Avith some races, it is the milk of other animals that is 
used, e.g., mares, asses, goats, camels, slieep, and reindeer. The essen- 
tial elements necessary to siip]:K)rt life are contained in the milk of all 
these, but the relative proportions vary. Each mammal produces milk 
of a composition peculiarly suited to its own offspring. Consequently, 
human milk differs from cow^s milk chiefly in the greater quantity of 
sugar, and in the less pioportion of protein, which is not so readily 
coagulated by acids as coVs milk is. Heaice, cow's milk often needs 
some modification for feeding infants. 
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The ehemical nature of milk is better known than its physical con- 
StitutioiL The chief constituents of cow^s milk of average quality inaj 
be stated as follows : — 

1. Water . . . . .. .. •• 87-2 per cent. 

2. Fats . . . . . . . . . . 3’7 per cent. 

3. Proteins (total) .. .. 3:6 per cent. < 

(a) Caseiuogen 3 per cent. I 

(h) Lactalbumin, -5 per cent. 9*1 per cent. 

4. Milk sugar .. 4-8 per cent. \ 

5. Mineral matter .. .. -7 per cent. 


Total .. .. 100*0 per cent. 

Another way of stating this is: Total solids, 12-8 per cent., of which 
the non-fatty isolids fonii 9*1 per cent., and the fat 3-7 per cent, of the 
t*otal weight of the milk. 

The fat is prescmt in milk in the form of an emulsion, but not a per- 
fect one, as, on standing, it rises on account of its lower specific gravity 
(:92), and forms the cream layer. It is also readily separated by the 
centrifugal action of the separator, and its physical condition in altered. 
It is thought tliat eacdi droplet is surrounded by a membrane, in which 
are distributed minute particles of the chief protein of milk, viz., 
caseinogen. This is present in colloidal suspension, and acts the part 
of stabilizer in the system of water (the dispersing agent), oil drops, 
and proteins. The other protein, lactalbumin, is sometimes known as 
whey protein. It is t\ot precipitated by acids along with casein, and 
it not coagulated by renirin. Caseinogen is a complex phospho- 
protein, combined with a calcium salt, and is readily precipitated by 
acids or salts. It then forms the insoluhle casein or acid curd. The 
curd formed by reniiin is slightly difFerent in comx>ositiorji, and is a 
sweet curd — paraca.seiM — which will not form in the absence of a soluble 
calcium .salt. In checise manufacture, the paracasein usually encloses 
most of the fat witli it, so that there is a wide diflerence between the 
whey of the cheese vat and the buttennilk after butter making. On 
this account, 97 percent, of butter consists of fat (83 percent.) and water 
(13 per cent.), whereas fresh cheese consists of water, fat, and proteins 
(total 94 |x>r cent.), in the ratio of 37 : 33 : 23 per cent, respecjtively. 
The sugar present is lactose or milk sugar, and unlike the proteins, it 
is in true solution. Hence, after the various ojyerations of butter or 
cheesemaking, or casein manufacture, it is still in solution, and can be 
recovered. When milk is kept for some hours, the lactose becomes 
converted chiefly to lactic acid by the fermentation action of lactic or 
other bacilli. When the percentage of acid produced readies about 0*8, 
the milk sours, and casein is precipitated by the lactic acid. By 
the fermentation of lactose in whey, lactic acid may be produced. 

Every 6 lbs. of butter-fat by the Babcock teat will yield about 7 lbs. 
of manufactured butter. The difference between the tw^o is known as 
the ibverrun, and upally goes to the credit of the factory. In oheese 
manufacture suppliers are ^nerally paid on the fat test alab> as tte 
is a parallelism in the variation of fat; and protein; mito 
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fat percentage are also high in protein, and each pound of fat by test 
is equivalent to a yield of 2-6 lbs. of cheese; or 100 lbs. of milk of 
3*8 per cent, fat will make about 10 lbs. of cheese. 

Homogenized milk is milk heated to a tempiu-ature of 50® to OO-® 0., 
and then forced under great pressure through very small orifices, 
thus redticing the fat ])articles to about LI 00 of their original diameter. 
Such a milk, when allowed to stand, will not give a laye?r of cream on 
the surface. It is now a perfect emulsion, the fat being in colloidal 
suspension. Homogenized cream is very viscous. It can neither he 
churned nor whipptMl. It is titilized in making ice cream, as a cream 
containing 17 per cent, fat will, if homogenized, serve as effectively as 
ordinary cream of 25 per cent. fat. To overcome the impossibility of 
whipping, J per cent, of gelatine (or gum tragacanth) is added. I'hose 
also produce a harder and smoother cream, with higiier molting points 
and greater digestibility. 

Omitting the supply of fresh milk and cream, we may summarize 
the various jmoducts of milk as follows: — Butter, cheese, and casein; 
condensed milks— “concentrated or evaj)orat(*d, eith(?r from whole or 
skimmed milk, and either sweetened or unsweetened; powdered milk 
(desiccated or dried), from whole or skimmed milk; powdered butter- 
milk; lactose; lactalbumin; lactic acid. 

We shall omit the processes of butter and cheese jnaking, whicli are 
gen<‘rally known, and refer to the other products mentioned. 

Caseh . — This is readily manufactured from either skim milk or 
butter-milk by several methods, e.g., rennet method, sul]>huric acid 
method, and combined lactic and sul]>hunc acid process. The first is 
largely adopted in France, winch supplies the best casein on the Eitgiish 
market, wdiere tlie demand is about 1,000 tons per annum. This casein 
is in great demand in (Tcrmany for making imitation celluloid (gala- 
lith) for buttoms, combs, toys, knift^liandles, kc. Lactic acid casein 
was not found suitable for this purpose. Wnth rennin. tlie caseinogen 
is changed into a paracasein in th<^ l>resence of soluble (\ulcLum salts. 
Tlie change is Avholly dependent on the action of an enzyme. Owing 
to the greater solubility of lactic acid cavSt*;u, this variety is nuuiufac- 
tiired for making paints and glues, and for surfacing pajuu* (this 
absorbs 85 per <?ent. of lactic casein output). About 2 'gallons of rennet 
(eosting about £3 158. now) are required to produce a ton of casein. 
Sweet milk is used, and after beating it to a temperature of 07® to 
100® F., 4 ozs. of rennet are added for r*ach 100 gallons of milk. 

Coagulation takes place in about 30 minutes. The curd is cut up 
fi^ne and stirred well, as in making cheese. It is then slowly heated 
to about 130® F., which should take about 30 minutes. Tlie curd is 
well washed in water at 140° F. It is dried at a lower temperature than 
acid caaevin (130° F.) not later than next day. 

The sulphurie method is largely used in United States of America. 
It has the advantage of euabrmg the work to he finished in one day, 
sooii after separation. The milk is boated to 120® F., and commercial 
sulphuric aeid (sp. gr. 183) is used at; the rate of 1 pint to 100 gallons 
of milk. Before adding the acid, it is diluted with 1 gallon of water 
to each pint of The diluted acid is added to the milk, stirring 
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gently all the time. Too immh aeid produces a fine-grained curd, which 
is difficult to drain and handle. The whey i'.^ next run off, and the curd 
washed well in cold water; then drained and pressed. If a tough, 
hard curd is required, it is covered with water and heated to 175° F. 

In the lactic and sulphuric process, the skim milk is heated to 98° 
F., and 10 per cent, of starter is added. In about six hours, the acidify 
will reach *75, and the milk coagulates. The curd is cut, and steam 
heated to 120° F., and the whey is then run off'. The curd is washed m 
boiling water and drained. It is next dissolved in a washing soda 
solution, using 3 lbs. of soda to each 100 gallons of milk, and an amount 
of waiter equal to one-third of the voluiue of milk. The mixture is 
then heated to 140° to 150° F,, and the curd dissolves. The tempera- 
ture is reduced a little, and the casein is precipitated hy H^SO^ used 
as in the suliffiuric inethod. The curd is thoroughly washed in water, 
drained, and pressed. 

Edihle Casein . — Tills is made to provide an edible casein for the 
manufacture of the numerous patent focKls. Sweet skimmed milk is 
heated to 85° F., and hydrocliloric acid at the rate of 1 oz. to each 
gallon of milk is used, diluting it with two and a half times as much 
water. After nmning off the whey, the curd i.s washed at 110° F., 
and again at 140° F., and then in boiling water. After draining and 
pressing, it should be light-yellow in colour, and free from taste and 
smell. Tlie moisture content should not be inon^ than 12 p(u* cent., and 
the casein wlieri gronnd and mixed with Tj per cent, by weight of 
ariliy drolls sodium carbonate, should be readily dissolved in water. 

To rend(‘r curd fat free and white in colour, the precipitated curd, 
after well wasliing and pressing, is sometimes stirred to a pul]) with half 
its weight of water, and then steamed for 25 to 30 ininiitoH in a wooden 
vat, with about one and a half times its weiglit of a 1 per (?ent. solu- 
tion of soda. This removes the lactic acid and butter-fat. After 
heating, the mass forms a thin milky fluid, which is transferred to a 
separate vessel to cool, and precipitated with nitric acid. One hundred 
parts of cjurd yield 40 parts of purified casein. 

Whatever process is used in manufacturing, the casein should be 
dried in an oven with carefully regulated temperature (120° to 140° F.). 
The co.st of manufacture will vary veiy tnuch when full account is 
taken of all costs (wages, fuel, depreciation, raw material, acid.s, rennet, 
packing, &c.). At the present time, these are (iontinually clianging, so 
that any estimate made may not be reliable for long. Best French 
casein was selling at £110 a ton nine months ago. Technical ca.sem 
is now selling at £80 to £83 a ton; and casein for making paints, at 
£75 to £80 a ton. Only the best quality will find a good market, as 
large stocks are held in England and the United States of America; 
and France, even with her depleted herds, is able to supply most require- 
ments. It is expected, however, that there will be an increasing dletnand, 
and Australia is finding a market in the East. The worlds demand for 
Casein at present is 20,000^000 lbs. annually ; and in 1918, 
of America produced ^n 9,000,000 lbs. In 1910, United States of 
Amema In 1917, New Zealand export^ 
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575,000 lbs., valued at £12,564. The commercial value of casein depends 
on its solubility, adhesiveness, and swelling capacity. In Europe, this 
is tested by heating 20 gms. of casein in 120 e.c. of water with 3 gms. 
of borax. In five hours, the casein should be in solution. Another 
test is to heat 10 gms. of casein in 50 c.c. of water with 2 c.c. of 33 per 
cent, ammonia for two hours, at 140” F. The casein should then be in 
com plete solu ti oti . 

Among other methods of preparing industrial casein, the following 
may be mentioned: — 

(1) Casein is precipitated by leading SOo gas into milk wanned 
to 50^ to 70” C. The process is complete in a few minutes, the 
time taken heiiig so short that there is no danger of inversion 
occurring. ((Tennan Patent 184,300.) 

(2) A fat-free casein is obtained by mixing skimmed milk with 
alkali, warming, removing fat by centrifuging, ami then |>reci- 
pitating casein in the ordinary wav wdtli acid. (German Patent 
135,745.) 

(3) The Bureau of Animal Industry, United States of America, 
lias recently develoj)ed two good methods — (a) the ^G.‘jector ” 
method, using natural souring; and (h) the grain curd method, 
using hydrochloric tend, producing a casein of exceptional jmrity. 
At the beginning of this year, only one large creamery had put it 
into operation. In (o) skim milk i> sourtHl until the acidity 
(using standard alkali and phenolphthalein) reaches -8 to 0 per 
cent, ex|)reHsed as lactic acid. It is then allowed to run out of a 
tank through an ejector, where it is rapidly heated by introducing 
steam, and to fall into a second tank, tvliere tlie curd collects on 
top of the whey. Iti (7/) the met hod takes its name from t he 
cluiracter of the curd when olitained from the milk, in whi(di the 
hydrogen ion concentration is approximately tliat of the isoelectric 
point of casein Pu — 4*6. This is determined by testing w-itli 
methyl red small samples against stock solutions of known hydrogen 
ion concentration. By the careful regulation of acidity and 
tem]>erature, the curd is easily freed front impiirkies. 

The uses of casein are already numerous and varied, and are eon- 
tiuually extending. Omitting its use in cheese-making, for which 
casein is not .separately prejMired, the following are some of the commor- 
cial uses of the prepared produet : — ► 

1. For administering medicinal agents, salicylates, alkaloids, 
lithium, mercury, silver, iron, bismuth, and Withers. 

2. As a mucilage, in adhesives and glues, in putties and cements. 

The ash and winter content of casein vary according to the 
method of manufacture. A determination of the ash makes it 
possible to use casein made by any method, and still obtain uniform 
results in making water-resistant glues. The equation W — *24 
Ash + (1-85)* gives the ratio of the w^eight of w’ater to be used 
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compared with the total weight of casein used (W 


Water 

Casein 


or water casein ratio) to produce glues of standard medium vis- 
cosity, e.g . — 


Type of Casein. 

Ash per cent. 

Wator/Casein. 

Grain curd 

1*8 

2-3 

Lactic acid . . 

26 

24 

Mineral acid , . 

40 

2-8 

Rennet 

8-6 

3-9 


The variation in water requirements is of most importance in 
making glues, and cas^dn dissolved in alkali and eoiubincd with 
lime forms a water-resisting glue which has been of great value 
in the construction of aeroplanes. Such, glues are now available 
commercially. 

3. As a medium for mixing colours in textile printing. As a 
dressing for linen and cotton fabrics, and for sizing and loading 
textile fibres. 


4. For waterproofing coloured, art, and drawing papers, cartridge 
cases, textile fibres to be worn next to the skin, and cardboards. 
Mixed with asbestos it fonns a water])roof and fireproof material. 

5. In making various paints, washes, and enamels. These can 
be made suitable for use on any kind of surface — ^V'ood, brick, 
stone, cement, iron, &e. With silicates, it forms a cheap fire- 
proofing and waterproofing paint, and can be used with advantage 
on damp walls. 

6. In the preparation of various pkstic masses in imitation of 
ivory, eelluloid, bone, horn, and leather. Oalalith is a well-known 
substitute in vvhieh the casein is hardened with formalin. 

7. In the preparation of many patent foods, e,g., Sanatogen 
(approximately 95 per cent, casein and 5 per cent, sodium glycero- 
phosphate) ; Visem, a casein food containing lecithin and salk of 
glyeero-phosphoric acid; Plasmon, 75 to 80 per cent, protein, 5 to 
10 per cent, fat and milk sugar, and 5 per cent, sodium carbonate — 
very axssimilable, and useful as a diabetic food. Others are 
eucaseiii, nutroso, sanose, Vi-casein, and eulactol. 

8. For fining wine, being cheaper and better than albumin. 

9. Miscellaneo\is uses, such as solidifying mineral oils, for paint 
removers, sealing for bottles, shoe polishes, roofing pulp, and in 
ointments and soap. 

There are six or eight factories manufacturing casein in Victoria, 
chiefly in the southern parts— at Camperdown, Colac, and ncwir by; and 
two firms in New ScAith Wales, one being in the North Coast dairying 
district. Although skim milk is used, the casein prepared is not very 
free from fat, no guarantee? of less than \ per cent, being given. 

Condensed Milk , — The manufacture of condensed milk is now a 
tvell-established industiy in Australia, and there are many factories, 

paakmg practi^^ all the hiilds of sweetened and iinsweetehed milks 

^ historical accou^^ by Mr. G^Gallaghaa in his 

■■■ . ' ■ 
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It has to be borne in mind that sweetened condensed milk is not 
sterile, but that bacterial growth is kept in check by the high per cent, 
of sugar and the lack of moisture in the highly ooncentrated medium. 
It is rather a too-comnion occurrence to open a tin in which bacterial 
growth has injuriously affected the contents. In the concentrated milks 
it has been found necessary to add boric acid as a preservative in our 
wann climate. The unsweetened milk, however, is sterile. To make 
it so it has to be raised to a much higher temperature. 

In making sweetened condeiised milkj fresh milk, partly or wholly 
skimmed, is heated to. near boiling, and 16 lbs. of sugar are added, for 
each 100 Ihs. of milk, and the mixture condensed in vacuo at 130-150^ F. 
until the ratio of 2J : 1 is reached (?.c., 2h volumes of fresh milk are 



SCHEME TO ILLUSTRATE THE SPRAY METHOD OF DRYING MILK. {After Tkypine. 

.S,W, Autotnaf.ir WiMirher ainl SO-aincr. M.V. Miviiifj Vat. li. HoatM*. S. Separator. 

C. C^eani, removwljf <trying skiin milk, oth<;r\visf m»v not separate. F. Fa^teurize^. S.ll. Stcam- 
heuted o<.m<‘entrating [Kiti. V.P. Va<‘uum Fan. From V.F riii!k drawn into nietaJ cylindtfrs (:ind 
row ('), from which it is 0) F.T., Prcrwure Tank, then by F., Force Fnmp, along witii A., 

}fot Air, into Tin-iincd Tank or Kvnporation Chuniber, EC. Vapour remove>l at A. 0. or may go 
' through 2nd charnWr. F.Al. Aiilk Powder renioveil from floor-trap, iirKi sifttsf through ft m- giuiKe 
wcreeh, O.8. N. .Nor.?,!*'. 

condensed to I vol.). The finished product eoiiiains 40 j>er cent, sugar, 
and itwS specific gravity is 1*29. It is not sterile. 

If whole milk is to l>e (?ondonsc*d, it is more usual Ho separate the 
cream and add it later to the condensed skim milk. The cream should 
bo pasteurized. Oondeiised and powdered whole milks tend lo l)ecome 
rancid, and there is also some change in the physical couditiou on 
standing. The fat may be prevented from rising by homogenizing the 
milk. 

In the preparation of condensed milks, the teiufteratures must be 
kept es low as |)Ossvble, to prevent charring of the sugar and so 
darkening the colour of the finished milk. lienee the use of concen- 
tration ill vacuo. This means the use of special machinery, thus adding 
to the cost of the finished product. 

In the preparation of dried milk powders there are many systems 
in use, such as the Ekenberg, the Just (==«* Hiatmaker in Europe), the 
(3ampbellj the Passbujg, the Merrell-Soul© (original Stanf patent in 
Germany in 3901), the Dick, and the Grey-Jensen. Most of these 
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systems employ pmetically one of two metliods, viz. (1) Delivering 
the milk in a very thin sheet over the surface of a revolving heated 
roller. The size of these and the temperature uscid are suiSxdent to 
dry the in ilk before one revolution is complete, and the dried powder 
is scraped otf the roller and finely ground. The Passburg system 
combines a preliminary concentration in a vacuum pan, followed by 
spreading on a roller. (2) Spraying tlie milk through a fine nozzle 
into a heated chamber, with some provision for rcmioving the moisture, 
e.g*, by using a current of air. In the Campbell 'system a drying warm 
air is blown through the milk until it becomes thick. The milk is then 
exposed to the hot air by b(^ing dropped through it oil to heated drums, 
where it is ground to fine powder. 

The MerrcU-Soxde proccwss was introdnced into America in 1905, 
by the purchase of tlie German patent (1901) of Robert Stauf. This 
was the first of the spimy processes, and the claim of the |)»tent is as 
follows: — “The process of obtaining the solid constituents of milk in 
the form of powder, by converting the liquid into a fine spray, bring- 
ing such spray or atomized liquid into a regulated (Mir!‘t‘nt of li(‘at(^d 
air, so that the liquid constituents are coinjdetely vaporized, conveying 
the dry powder into a suitable collecting space away from the air 
current and discharging the air, a vapour, separately from the dry 
powder.^^ The Merrell-Soulc Company patented in 1907 the further 
economical step of combining a preliminary condensing in a vacuum 
pan. 

This proei‘ss is adaptable to drying a great variety of jnilk; ])rodiicts. 
One of the groat difficultie.s that had to he overcoim^ was the develop- 
ment of rancidity; now the powders 'will keep well for six months to 
a year, and even milks up to 18 per cent, cream arc snecessfully dried. 
‘There are many powders on the mfarket, however, that do not keep 
well, and as the public generally does not discriminate as to the process, 
or oven the brand, the wdiole industry suffers. Trufoods Ltd. have 
purchased the sole rights of the Merrell-Soule process for Australia, 
and valso control the sale of milk powders in England. The Merrell- 
Soule system, however, is not the only one using the spray method. 
There are many others which differ chiefly in the nature of the nozzles 
used, the nature of the cliiarnber, and the manner of removing moistures 
and collecting the products. 

Buttermilk, whifdi either -went to waste or was fed to pigs and 
calves previously, is now successfully dried to a powder. Apparently 
Victoria has led the w^ay in this matter, though in most work in 
connexion with the preparation of milk powders, condensed milk, and 
the pasteurization of cream, New Zealand has been in the van. Butter- 
milk powder can be used to advantage by confectioners, bakers, and 
pastrycooks. It contains a high percentage of lactic acid, and a con- 
siderable amount of butter fat. Both of these add to its vahie in 
baking. The milk powder prepared by the spray system has been 
realizing lOd. a lb. in the United States of America, while the powder 
from the heated rollers was being sold at 7d. 

The rapidity with which the evaporation place in the spray 

method apparently is most advantageous. In acoordance with physteal 
laws the evaporation of a liquid uses up heat, and the milk solids are 
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probably kept in a cooler condition unfcil tbey are dry. In ordinary 
condensation of milk, if the concentration be carried beyond certain 
limits there is an injury to the solids. There appears to be a critical 
stage somewhere between high concentration anxi dryness wliere pro- 
longed heating does much damage. In the spray process this stage 
is j)as8ed through almost instantaneously, ami after the dry eoiKlition 
is reached, much higher temperatures for a short lime will do little 
harm. Furtlier, the powder prepared by the spray process retains the 
properties of the constituents better, as on the laddilion of water the 
original milk condition is practically restored. There is no sediment, 
the casein is eolloidal, tlie fat is in globular (nnulsified form, atul the 
albumen is not coagulated. In addition the enzymes arc* still active. 
'Wlielher tin* activity of vitamines has been tested is unknown to the 
writer. 

There is a fertile field for research in the preparation of dried 
milks, condensed milks, and other ‘‘tinned’^ jnilk products, as well 
as a need for niiicli ediicatioiial work to remove many ])rejudi('evS against 
the use of such products. The greatest objection has always been the 
iin(*ertainty of the <piality of even the best brands on tin* market. For 
years ])ast the writer lias been engaged in the bacteriological exainlna- 
tion of all kinds of dairy products, having frequently to follow out to 
the factory tlie cause of blown and tainted tins of clnese, milk, iind 
other products, and is tliorougbly convinced of the ne(‘d of gri^ater 
sn{:>ervision of all places that prepare such foods, and the great need 
for some instruction in bacteriology for those controlling such W7)rk. 
There can b<* no <lonbt that a well-prepared condensed milk or a milk 

powder is to be preferred to a bad fresli (sic!) milk supply. This 

applies particularly to some parts of Melbourne, where it is not possible 
to obtain fresh milk even once a day, but only bulk milk many 
hours old, and near the point of coagulation. Boiling cannot lx* relied 

U]>on to convert a bad milk into one fit for food for cbildren. (''on- 

seqiienlly one lias to rely on some such system as the Talbot bottle, 
wdiicfi inc’aus double the cost for milk, or to resort to condensed juilk or 
milk jtowders, w]ii(*h. otving to the great demand, the enormously in- 
creased export trade, drought cmiditions for several years }>ast, <Src.. 
Lave also im*reased greatly in })rice. The milk 8U}>[dy of our great 
o.iti(^s needs the investigation and control such as exists in Boston, 
Washington and ]S!ew York, or .Manchester in England. 

In Engknd, milk powder is being sold at Is. 2d. a lb. at the faeiory 
door. In Melbourne, the retail shop price of powdered milk locally 
mainifactured (spray method) is Is. 8d. a lb. The Australian [)rice 
is double the American, and 40 per cent, above the English. Even at 
that price it is slightly chea|)er than whole, fresh milk, and much purer. 
One pound of powder makes 8 lbs. of restored milk (without fat), or 
about fi| pints. The same quantity of fresh wdiole milk, at TJd. a 
quart, would cost 28., i,e., a saving of 4d. by buying pow^der, but at the 
loss of the cream. 

Ten million pounds were imported in 1918 into England, and 
1>122,000 Tbs. were manufactured, a total of over 11,000,000 lbs., equi- 
valent to *27 per head of -population. In New York, as much as 
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12s* 6<i. per 106 lb». is paid for milk contaiiiing 3 per cent, fat, and 
an additional 2d. for eadi tenth of a pound of butter-fat above 3 pet 
Oent. One hixndred pounds of milk jield from 8 to 9 lbs. of milk 
powder. The total production in United States of America, in 1918, 
was 25,626,000 lbs., and 18,000,000 lbs. were used, equal to *16 lbs. per 
head of population. In Aiistralia, the total production of condensed 
milk and milk powder (Statistics combine these) was as follows: — 


1911 .. 

. . 23,120,000 

lbs. 

1913 . . 

. . 32,000,000 

lbs. 

1914 . . 

. . 32,000,000 

lbs. 

1915 . . 

. . 27,000,000 

lbs. 

1916 .. 

. . 46,000,000 

lbs. 

1917 . . 

. . 56,200,000 

lbs. 


C onsump t ion ( Gomin on weal th ) — 

Oondensod milk and milk powder— 

1916 . . . . . . £1,067,000 

1017 .. .. .. £1,422,700 

Fresh milk — 

1916 . . . . . . £3,088.000 

1917 .. .. .. £4,566,000 

In 1918 there were five dried milk factories in ISTexv Zealand and 
one condensed niiJk factoi-y in operation. Her exports were 36,640 cwt. 
of condensed and dried milk, valued at £153,538, 

Dried Milk Exports (1918) to England. 

United States of iVinerica .. 61,000 cwt. 

Netherlands , . . . 20,000 cwt, 

Canada . . . . . . 6/100 cwt. 

Victoria . . . . . . 600 cwt. 

Other countries together, in 1914, sent 11,560 cwt.; but none 
during the W’ar. 

Ill 1918, the United Kingdom imported 5,600,000 lbs. of milk vuider 
such names as humanized, peptonized, and sterilized. This milk was 
lused principally as invalids’ and infants’ foods. 

New Zealand exported 38,000 cw^t, (Glaxo). 

United States of America exported 6,200 cwt. 

Australia exported 3,332 cwt. 

Tie cost of manufacturing milk powder in United States of America 
18 approximately 3 Jd. per lb. London quotations for milk poivders 
about SIX months ago were Netherlands, 115s. cwt. (made on hot 
rollers) ; other brands soluble in hot water, up to 1298. ; soluble in cold 
w^ater, l50s. From our .statistics, it would appear ’‘that approkimately 
one quarter of the total milk consumed in Australia is in the fom 
condensed milk and milk powder. 
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Milk Sugwr.—Thei sugar ipreseiit iii luilk is known as lactose. It has 
poor sweetening pooler compared with cane sugar. The extraction of it 
from skim milk, butter-milk, &c,, requires some considerable capital 
to be iiiYosted in plant, and unless there is a large available supply of 
raw material, and a more extended market, it will hardly pay to extract 
it It is considered that it costs 6d. a lb. to prepare. The demand has 
been unusual during the war, las much of it was required for making 
smoke shells. Britain re(|uires 500 tons per annum. Tluvrc* appears 
to be a little market for the substance, small quantities being used in 
medicine. Stocks now held are probably sufficient for the supply of 
the world’s demand. It is better economy to divert the sugar to some 
other purpose, such as hog food. It is sometimes used in brewing, as 
it is not fennented by ordinary ymst, and so remains in the finished 
product as unchanged carbohydrate, thereby increasing the extract ” 
of the beer. 

Lactic Acid , — Lactic acid can be prepared by the ferinemtation of 
the milk sugar or lactose. As lactic acid exists in several varieties, 
the form that will be produced will depend on the nature of tlie bacteria 
employed. Bure cultures of ‘‘starter’^ bacteria will generally produce 
the dextro-rotating variety. After the reniovial of bntter-fat and 
caseinogen, the wliey is allowed to ferment at 70^" to F. The 
liquor is then evaporated to ojie-third of its bulk, decanted or filtered, 
and saturated with milk of lime. This converts the lactic acid to 
calciuin lactate, which remains in solution, while caleium phosphate is 
deposited. This is filtered, and caleiiim is precipitated with oxalic 
acid, forming calcium oxalate, setting free lactic acid. By a third 
filtration, a solution of lactic acid is left, which is concentrated to 
syrupy consistency and treated with alcohol, which dissolves lactic acid 
and precipitates lactose and salts. Filter and distil oiT tlie alcohol, 
leaving the lactic acid. Of the salts of lactic a(dd, tlie antimony 
lactate is used to an increasing extent as a substitute* for tartar emetic 
in dyeing and calico printing, and other salts are used in dyeing leather 
and wool. The acid is largely used in tamuTig for removing the lime 
from the skin. 

AVERAGE COMPOSmON OF MILK PRODUCTS. 


. 

, 


(’ream. 

Blitter — 
Fresli, 
Salted, 
and 

Wasiicd. 

from 

iiipeniMi 

Cream. 



Wl»ey, 
from Ctieeee 
Vut. 


Frei»h 

Mitk. 

Sepamted 

Milk. 

Thin. 

Thick. 

Butter 

Milk. 

('lU'CBC, 

Fresh 

Cheildar. 

Water 

87-2 

90*6 

64-0 

39*4 

13*8 

91*0 

37*3 

93*0 

Fat .. 

3*7 

•a 

29 3 

501 

83*0 

*5 

33*4 

•3 

Protein 

3*6 

31 

2*8 

1*0 

•8 

3*3 

23*4 

*9 

tri 

4*8 

4*8 

3*5 

2*3 

*4 

3*4 

•4 

4*8 

•7 

*7 

*5 

*4 

2*0 

*6 

lactic 
Aeid *0 

i 

3*7 
Laotin 
Acid 2*0 

•0 

Lactic 

Acid *3 
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Avkbaqb Composition of Hii*k Proditots— 



Gondomed Milks. 

Milk Powders (Merrell-Soule). 

.Butter 

Milk 

Powder. 


Tin- 

sweetened, 
i Hulk. 

'SVholo 

Milk 

swtHitoned, 

Sweet 

skimmed, 

1 Hulk. 

Skim 

Milk. 

Whole 

Milk. 

15 per cent. 
Cream. 

Water 

67-0 

' ' ' 

27 ‘0 

27-4 

2*4 

1*5 

•7 

2*5 

Fat . . 

9-7 

0(i 

■3 

1*4 

28*2 

65*0 

8*0 

Protein 

0 0 

10 -3 

11-6 

' 

38*0 

(Casein, 30; 
Alb., 8) 

20*0 

(CauHoin, 21 ; 
Alb. , 5) 

13.4, 

(Casein, 10’6; 
Alb.. 2-8) 

34 0 

Sugar 

12*5 

i 

14-0 
Lactose ; 
30*0 
Sacch. 

1 13*0 i 

f jaotose ; 
45*0 
Saech. 

1 50 0 

1 

1 

40*0 

17*8 

40*0 

Asli . . 

I'O 

i 

1 

2*0 

. i 

2*1 

i 

8*2 

i 

I 

5*9 

3*0 

90 

Lactic 

Acid 0*0 
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Secret Inks. 

By "M.” 

Secrecy is probably as old as man himself, and from time immemorial 
men and women have adopted subterfuges to enable them to communicate 
with each other in a way unintelligible to otliers. The (ireek and Homan 
military commanders had devised various methods of sending secret 
messages, and thougli criide, these probably served their purpose. 

A favorite plan was to shave the liead of a slave, write a message 
on his scalp, and despatch him to his destination after tlui liair had 
grown again. Anotlun* iiK^hod often used was to send a message on a 
strip of parchment which could, in those days, only be deci]>herod when 
the strip M'as rolled round a rod of particular shape in tin' ]>ossessi(>n of 
the recipient. 

As knowledge accumulated, so the nietliods of secret comnuinicarioiis 
Waine cor respomli ugly complex, and to-day the whole range of science 
has been brought to bear on this exco(Hlingly interesting work. To 
devise a. safe inelhod of secret eonimunicat ion is now a task not unwort hy 
of th(i.best niathematical, chemical and jihysical brains. 

Tn time of war it is especially important to have safe (/.c., refined) 
ways of secret coniniunication, 'ilie intelligence, work of an a^’iny, or 
rather r)f a nation, is a good index to its fighting power, for modern 
war machines can act and move so rapidly that it is of paramount im- 
portance to acquire accurate information of the en<*iny^s resour(‘es and 
dispositions. It has been said, in effect, liiat science has altered war 
frotn a game of cards to a game of chess. 

Broadly, there are two ways of sending a secret message. One is 
to write it in a selected code, and the other is to write it in a secret ink. 
The first calls for niathematical skill, the second rather for chemical 
and physical aliility. Sometimes th(‘ two methods are combined, but tliis 
article will deal only with the latter. 

What is a secret or sympathetic ink? It is a thud in which a per- 
fectly invisible message may be written, bur which, after suitalile treat- 
ment with a developKU*,^'* becomes colourtHl and Inmce visibh'. Most 
sclioolboys know that if a message is written on ordinary [laper with 
onion juice, lemon juice or dilutod milk, it will be practically invi.sible 
when dry, but will show up dark brown if heated wiik an ordinary iron. 
The fact tliat some cobalt salts are almost colourless when cold but 
highly tinted when hot has long been known, and must hax e struck many 
as affording a ready means of secret communication. ddiat morbid 
genius, Edgar Allan Poe, wrote an interesting story, ‘‘ The (* :>ld Bug,’^ 
the plot of which hinges on this fact. 

In making an efBeieut secret message a gold nib must be used, for 
most invisiblo inks have an action on steel, and the presence of salts 
of ix^on w^nld qtiite overcome the delicacy of some of the reactions, for 
some inks are at a dilution of .001 per cent. It is essential that 
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the paper should be unglazed, tough and colourless. If glazed paper is 
used, the solution rcjiiores the casein or other filler, and thus becomes 
visible. 

In order to circumvent attempts by prisoners of war to send secret 
messages, the British military authorities compelled internees to write 
their letters on specn-al highly-glazed letter heads supplied to them, and 
any effort to tamper with these could he readily detected with the naked 
eye. The Gerniaus took no such precautions with their prisoners and 
internees, and our people were often able to get secret messages through 
to their homes. Many common substances, such as perfumes, can at a 
pinch be used for secret writing, and most writing fluids serve as de- 
velopers for certain inks, so in British camps means were taken to 
prevent prisoners obtaining such materials. In place of ordinary writing 
inks those with a carbon basis were supplied. 

Usually a secret message is first written on a sheet of paper, and 
then, to avoid suspicion, an innocent ordinary message is written over 
and at right angles to it. The secret ink slightly buckles the pa]>er, and 
to replace the fibres the sheet is held over a jet of steam. 

With the exception of inks developed by pliysical nieaiis, such as 
heat, what one may teimi a cliromo-reaction ’■ is the basis of secret 
writing, and, of course, it is not necessary for tbe developing solution to 
be colourless. TJie point is that the developer and the ink react to pro- 
duce a coloured substance which retains the same form as the invisible 
writing solution. 

Only careful ex])erimenl will enable one to find an efficient ink, and 
often reactions on paper are markedly different from those tliat oc(*ur 
in test tubes. Needless to say, the developed irajssage must adhere to the 
paper, and quite a number of inks that promised wxdl have had to be 
rejected because they failed in this way. 

A.S a simple secret ink, one may cite starch solution. This was often 
used by prisoners in (reniian camps, because it was so easily obtainable. 
When painted with a solution of iodine the well-knwon dark-blue colour 
is developed. Another pair of solutions which, on account of their 
simplicity, has often been used is copjier sul|>hate and |)()tas8iuin ferro- 
cyanide. Either solution may be used as tbe ink, but as both are 
c6loured, the fluid must be so dilute that it shows no trace on white 
paper. A .marked development results, but as both solutions can te very 
easily detected under systematic test, no one hut an amateur would use 
them. 

As the study of secret inks developed the search for the ideal medium 
resolved itself into finding an ink such that it could be used in extremely 
dilute solution and could only be made visible by one specific developer. 
Some exhaustive work has beem carried out, and a few* excellent inks 
have been discovered. The chemistry of the reactions involved is highly 
complex, and lack of space and other reasons precludes considering them 
here. It will be sufficient to say that most of the inks and developers 
are oiiganic. 

One of tha most interesting aspects of secret writing is connected 
with espionage. For a spy to acquire infomation is one thing, but to 
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transmit it is quite another. In time of war belligerents, of course, estab- 
lish censorship of all postal and telegraphic facilities, and a spy finds 
himself compelled to adopt a subterfuge to evade it. As already ex- 
plained, this may be by means of code or S6(*ret writing. There arc 
many reasons why the latter method is more favoured. Most spies, or, 
as they are known in official circles, enemy agents, are not of high 
mental calibre, and they understand very little indeed of the chemistry 
of secret writing. The agent knows very little of the inner workings 
of the bureau which employs him, and for purposes of communication 
he is given an ink of which he knows neither the name nor the develojier. 
For developing the secret message sent to liirn he is given a dcweloper, but 
does not know the ink used. As the ink and developer with which he 
is supplied will not work together, he cannot reveal much information 
if he is captured. 

In disguising materials for secret writing in order to bring them 
into the country, the agent, or rather his employr^r, displays considerable 
ingenuity. Many of the requisite chemicals are (liificult to obtain, and in 
any (*ase to purchase them through the ordinary channels might arouse 
suspicion. The agent tiiereforo brings them in with hi.s personal belong- 
ings. He has to run tlie gauntlet of a stringeiit examination at tlu* hands 
of vigilant naval and Customs officers, and so it is well nigh Impo.ssiblo 
to conceal even the smallest bottle. One of the espionage bureaux sup- 
plies its agents with what is to ordinary appearances tooth-paste, but 
tlie tube really contains the ink and insoluble perfumed substances. On 
adding water to the paste the ink dissolves, the other matter sinks 
to tlie hottoni, and tlie writing solution can tlien be decanted off for 
use. A favorite dodge was to carry the ink disseminated through a 
cake of ordinary soap. The virtue of this was that the pres<uice of the 
ink did not prtwent tiie lathering of the soap, and the agent could make 
an effort to prove tlie irmocence of the material by washing with it. 

Later on refinements were devised when it was found that solutions 
of some of the inks did not affect textiles. Agent.s would soak their boot- 
laces, cloth buttons, handkerchiefs, or even tlveir hair, in a solution of 
Ink. When it was wanted for use, what was easier than to soak the 
article in waier for a minute, thus dissolving out the r(‘(|uire(i amount. 

As the late war progressed, tlie problem of combating espionage 
became increasingly inijiortant, and both sides built u}) as l>ranclie.s of 
the intelligence service highly-trained departments whose duties were 
principally to devise^ safe inks for tlie use of their own men and efficient 
methods of detecting and developing the inks used by the enemy. There 
is now little doubt that our owm side usually won. Tlie work was 
singularly exciting, and tljo hackneyed phrase, ‘‘ Romance of Science,’^ 
gained a new significance. 

The systematic testing of letters for the presence of secret messages 
is quite an intricate problem, for so many factors must be considered. 
The letters undergoing test could not be detained very long, and the 
fact that the material on which the operations were to be carried out 
was paper and might easily be injured somewhat restricted the sco])e of 
the tests. Most difficult of all, the possible inks were so diverse that a 
system of selexrtive testing had to be thought out. Many people who 
received foreign correspondence in war time must have pondered over 
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the reason for the presence of rather tigly coloured diagonal stain 
marks on their letters. Th<^e were, of course, the effects of the testing 
solutions iivsed by the German censors. 

Strangely enough, the German methods were usually clumsy and 
often inefficient, besides which they left the letter in a very soiled con- 
dition. The British chemists? e^^olved adequate tests, and after the letter 
had been treated, the stain marks were usually removed, the letter was 
washed and ironed, and then sent on to its destination almost in its 
original state. Some of the chemists could probably give many laun- 
dresses a tip or two as to capable work. 

There are eomo inks which are developed by purely pbysical, as 
opposed to cbemieal methods. These at first gave great promise, but 
they are not used much now, for the majority of them are so active that 
it iKS rather easy to detect them. 

A solution of a salt of radium was experimented with. This can 
be used at almost infinite dilution, say one part of the salt in 10,000,000 
of water. Now the rnajority of radium salts are colourless, and in any 
case the groat dilution precludes the use of purely cliemical developinent. 
One of the (diiof propoTties of radio-active substances, however, is their 
ability to affect a pbotographic plate, and hence, to get a development, 
it was only necessary to place the sheet on which the message was written 
over a pliotograpliic plate enclosed in a light tight pai>er bag. After 
a space of, say, eight hours — more or less, according to the concentra- 
tion of the solution used — the plate was developed in th(^ ordinary way. 
The use of radio-active solutions failed, however, hen^anse it is very easy 
to detennine their pmsence. It is only necessary to bring the suspected 
sheet near a charged gold-leaf electroscope. If any radio-active sub- 
stance is present, the leaves of the electroscope fall, owdng to the ionizing 
action of the radiations. 

Certain substances show marked fluorescence when exposed to ultra- 
violet light rays, and this proy>ei*ty has found limited application in 
marot communication. Cases have also been known where a postcard 
has been split in two, a message written in a substance of high density, 
and the piece.s reunited. When exposed to X-rays, a clear shadow of the 
message is s(jen. 

There are quite a number of other aspet’ts of the work, but probably 
enough has been written to indicate that the problem of secret communi- 
cation is a complex and fascinathig one. 
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Nitrogen Products. 

British Committee’s Report. 

( Tlio fiival report of the Nitrogen Products Committee has been 
received, and, in view of the importance of its recominendatioiis, the 
following abstract has been prepared. Some information upon the 
general question was given in this journal in the issue of December 
ijiKst by Dr. F. 11. Campbell, a member of the special committee 
appointed by tlie Institute to w^ork in association with the Nitrogen 
F rod u c t s C om m i 1 1 . j 

The Nitrogeii Products Committw was appointed in June, 1916, as 
an offshoot of the Munitions TnA^entions Department, and its functions, 
in the main, were to consider the relative advantages for Great Britain 
and for the Empire of the various methods for the fixation of atmo- 
spheric nitrogen, from the point of vicAv both of w'ar and |K^acc 
purposes; and also to consider wdiat steps might with advantage be 
taken to conserve and increase the national resources in nitrogen-bear- 
ing compounds and to limit their wastage. 

In a preliminary statement the fundamental importance of com- 
bined nitrogen in agriculture is stressed. The Avar vserved to emphasize 
its vital hearing also in relation to munitions. It is pointed out tlial 
the w^orkFa production of food depends in a large measure upon tin; 
appli(*ation of nitrogem to the soil in the form of nitrogenous manures 
capable of assimilation by planvs, and suitable for varying kinds of 
soil and climate. i^Titrogen is also an essential constituent of nearly 
all high explosives and propcBants, and of many |)rodncts whicli play 
an important pari in industry under normal conditions. Ihvfore the 
war the industrial demand for combined nitrogen w'as quite small in 
comparison with the agricultural demand. tinder war conditions, 
however, a very large proportion of the Avorld’s supply of combined 
nitrogen A\^as diverted from agriculture to the production of munitions, 
thus affording a significant lesson as to ihe extent to wdiich the security 
of a nation may deixmd upon its ability to procure or produce an 
adequate supply of essential nitrogen products. Until rewntly Chile 
supplied the great(3r part of the Avorld's demand for fertilizers with 
nitrate of soda. Chile nitrate also formed the ha.sis of the products 
used for industrial purposes. 

The continuous increase in the world’s demand and tlie constant 
upward trend of the pri(x; of combined nitrogen led to the invention and 
development of processes for fixing atmospheric nitrogen, thus opening 
up a practically unlimited source of supply. Nitrogen gas constitutes 
about 75 per cent, by Aveight of the atmosphere, and it is calculated that 
the air over a single square mile of land contains about 20 million tons, 
equivalant to about 30 times the quantity of coinbincHi nitrogen con- 
tain^ in the world’s production of Chile nitrate and anmionium 
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The history of nitrogen fixation dates back to the early years of the 
nineteenth century, when numerous attempts were made, both in this 
country and elsewhere, to manufacture cyanides and ferro-cyanides by 
fixing atmospheric nitrogen with the aid of mixtures of carbon and 
alkalies or alkaline earths heated to an elevated temperature. Although 
such cyanide processes have hitherto failed to attain to commercial 
success, important results have accrued from the researches undertaken 
in connexion with them, the study of the behaviour of metallic carbides 
towards nitrogen gas being directly responsible for the technical develop- 
m'ent of the calcium cyanamide process. In the meanwhile, the work 
of Sir William Crookes and I^ord Ryleigh in Great Britain, some twenty 
years ago, had first directed attention to the possibility of utilizing the 
electric arc for effecting the direct oxidation of atmospheric nitrogen 
on a technical scale for the production of nitric acid. As the result 
of the progress made in this field of investigation, the arc process was 
the first of the modern nitrogen fixation processes to be established on 
a commercial basis, being follovred a few years later by the calcium 
cyanamide process referred to above. The third of the estab- 
lished fixation j) recesses resulted from the researches of Haber and 
others upon the synthesis of ammonia from hydrogen and nitrogen at 
elevated pressures and temperatures by the action of catalysts, and was 
brought into commercial operation in Germany in the year prior to tlie 
war. In. addition to the three established processes just mentioned, 
many other methods of fixing atmospheric nitrogen have b^^^en tried, 
and the more important of these are dealt with in the report. 

The principal processes in operation or proposed for the manufac- 
ture of the more important nitrogenous products admit of a simple 
classification. The following table indicates the primary and 
secondary products : — 


Proc<?Hae8, 

Primary Products. 

Secondary Products. 

Recovery Processes : 



By-product Ammonia 

processes 

Crude Ammonia Liquor or 
Ammonium Sulphate (ac- 
cording to the syste-m of 
recovery adopted) 

Other Ammonium Salts 

Retort or Chife Nitrate 

Nitric Acid, dilute (05 per 

Nitrates, such as Ammonium 

prooess 

cent.) or oonoontrated 
(1)0-96 per cent.) accord- 
ing to method of opera- ] 
tion 

Nitrate 

Fixation Processes i 



(a) Arc process 

Oxides of Nitrogen, nor- 
mally recovered as dilute 
(aO-40 per cent.) Nitric 
Acid 

Concentrated (93-96 per 
cent.) Nitric Acid, Or 
Nitrates such as Am- 
monium or Calcium Ni- 
trate 

(h) Calcium Cyanamide 
process 

Calcium Cyanamide 

Ammonia or Ammonium 
Sulphate ; Nitrate of 

Crea, Guanidine, and other 
organic products 

{c) Haber process 

Ammonia liquor . . 

Ammonium Sulphate or 
other Ammonium Suite 




mTROGEN PRODUCTS. 


Pbimakv anw Secondary I'bodcct.a — continued. 


Procosses. 


Fixation Processea — could, 
[d) Cyanide prowesses . . 


(p) Haussor and Btmdor 
pro()e»8(^s 


(/) Sorp<!k prowss 

Conversion Process : 

Ainraonia Oxidation pro* 
wss 


Primary Products, 


i 

Crude Sodium, Baiium, or i 
other Metallic Cyanides j 

Oxides of Nitrogen nor- ! 
inally recovered as dilute i 
(30 jxir cent,) Nitric Acid | 

(I^rudo or pure Aluminium | 
Nitride i 

Oxid(Js of Nitrogen nor- ; 
mally recoven*d as diluttt \ 
(50-53 JXT C(;nt.) Nitric i 
Acid or altornatively as ; 
Metallic Nitrates I 


Secondary Products. 


Finished Cyanides, or Am- 
monia or Ammonium Sul- 
phate 

ConfK.mtrated (93-90 per 
(jciit.) Nitric Acid, or 
Nitrates such as Am- 
monium or Calcium Ni- 
trate 

Ammonia Liquor or Am- 
monium Sulphate 

Comxmt rated (93-96 per 
t^itmt.) Nitric i^eid, or 
Nitrates such as Am- 
monium or Calcium Ni- 
trate 


Before the war the by-prodiiet amnionia industry ranked almost 
equal in irnportanee with the Chilean nitrate industry. Although the 
world's production of aiuinonia nitrogen just before the war was less 
than the output of nitrate' nitrogen, the rate of growth of the by-product 
industry was even greater than that of the Chilean industry. 

The by-product industry wa.s an outcome of the development of the 
illumiiia ting-gas and eoke-oveji industries, and its rapid expansion is 
indicated by the fact that the world's production of ammonia nitrogen 
(expressed in terms of ammonium sulphate) imu’easc^d from 540,000 
tons in 1903 to about 1,390,000 tons in 1913. 

The commercial manufacture of synthetic nitrogen products from 
atmospheric nitrogen dates from the beginning of the present century 
with the establishment of the arc process in Xorway and afterwards in 
Austria and Italy. In 1900 the calcium cyanamide process was also 
successfully established in Italy, and in the .subs(.‘queur years preceding 
the war was installed in Germany, Xorway, France, Switzerland, 
America, Austria, Japan, and Sweden. The tliird of the establislunl 
methods of fixing nitrogca, the IIalx‘r process for the synthovsis of 
ammonia, was brought to a successful stage in Germany in 1913. 

With regard to the Haber or synthetic ammonia process, it is 
reported that the production of the German factory in 1913 amounted 
to from 30,000 to 35,000 metric tons of ammonium sulphate. There 
is no doubt to the commercial success of the process, for steps were 
being taken before the war to develop it further on a con.siderable scale. 
The committee has been informed on good authority that contracts 
were being made with other countries in the early part of 1914 for the 
forward selling of large quantities of synthetic arnmonium sulphate. 

Siimmarizing the pre-war position, the world\s demand for combined 
nitrogen in 1913 is given as practically double the demand in 1903, 
about 4,000,000 metric tons of artificial nitrogenous fertilizers being 
consumed in 1913. 
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Practically the whole of the world’s demand wa^ met by the Chile 
nitrate and by-product ammonia industries, the output of the synthetic 
industry being relatively insignificant in spite of its notable develop- 
ment during the years 1903 to 1913. 

The relation between the output of amrnOTiia nitrogen and of 
nitrate nitrogen was undergoing modification on account of the rapid 
growth of the by-product industry, which expanded by more than 160 
per cent, during the period 1903-1913 as compared with an expansion 
of over 70 per cent, in the case of the Chile nitrate industry. 

The Chile nitrate ijidiistry provided about two-thirds of the world’s 
supplies of combined nitrogen in 1903, and about three-fifths in 1913, 
the market price of the nitrate governing that of combined nitrogen. 

Tile market price of combined nitrogen during the years 1903-1913, 
although showing considerable liuctuntions, was characterised by a 
general upward tendency. 

The synthetic industry, although in its infancy, was in a position 
to place nitrogenous fertilizer.s upon the market at a price comparing 
not unfavorably with the current market prices of nitrate and ammonia 
nitrogen. 

The tvar, however, lias heen responsible for profound rnodifleatlans 
in the relative positions of the nitrogen industries, the special combina- 
tion of circumstances characterizing the war having led to an enormous 
expansion of the nitrogen fixation processes. It has been found 
that, in eonseqiKmee of recent developments, the estimated productive 
capacity of the nitrogen fixation installations represented about 10 per 
cent, of the world’s supplies of combined nitrogen in 1914, and has 
groivn to about 28 per cent, at the presimt time. The post-war pro- 
duction of ammonium sulphate?, both syntlietic and by-product, may 
account for about 39 per cent, of the world’s supplies of fixed nitrogen 
as compared wnth a figure of 41 per cent, for C/hile nitrate. The 
supremacy of the Chilean nitrate industry is already Ixdng challenged 
on account of the w’^ar developments, and the near future holds out the 
prospect that the market price of ammonium sulphate or of syntlietic 
products may govern that of Chile nitrate instead of following it as 
hitherto. While the post-war supply of fixed nitrogen potentially 
available for the world’s requirements is likely to be of the order of 
1,000,000 metric tons or over per annum, an increase* of from 30 to 40 
per cent, upon the pre-war iiroduction, the total increase in the 
world’s productive capacity during the war period does not appear to 
be greater than wmuld have been the case under normal conditions had 
the ordinary rate of grow'th in consumption in the pre-war period been 
maintained during the last four years. 

It Is, perhaps, a matter for surprise that the total increase has not 
been greater, in accordance with general impressions of the position; 
The explanation is clearly seen to be that there has been a relatively 
small expansion of the two major industries during the war, the great 
development having beeji confined to synthetic processes which werCi 
only an insignificant proportion or the 

'h^ire .'ihe'.war. 
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The question of over-production is hot regarded as likely to con- 
stitute a serious factor in the post-war situation. Special attention is 
drawn to the relative costs of synthetic and non-synthetic processes, 
and it is shown that, uiider favorable conditions in regard to the cost 
of power and of raw materials, the nitrogen fixation and allied pro- 
cesses, speaking broadly, stand at a very considerable advantage as 
compared with non'-syntbetic methods. Ux->on the basis of prc-w^ar 
market prices and factory costs it is pointed out, inter alia, that 
the market price of a metric ton of combined nitrogen in the ITuited 
Kingdom before the war (average 1011-13) was £07 and £06 in the 
forms of ('hile nitrate and ammonium sulphate respectively, and that 
the synthetic )>roeesses can produce a metric ton of combined nitrogen 
at a cost, at tJie factory, of from £20 to £30. Further, thci syntliotic 
processes can jn'oduce a metric Ion of concentrated (03 to 06 per cent.) 
nitric acid for about half the cost by the Chile nitrate retort process. 

Considering the international situation after the war it is pointed 
out that there will probably be ample scope in tlie j)ost-war markets 
for all forms of nitrogenous fertilizers, both non-synthetic* and synthetic, 
and it is thought that the industrial demand for nitric acid is likely 
to be met in the future by means of .synthetic proce.ssr*s which show to 
considerable advantage a.s compared Avith ^the Chiles nitrate ilidort 
process. The marketing of large quantities of Bynihctic aminoniivm 
sulphate and <*alcium cyaiiamide as the result of further developmeirts 
of the Haber and cyanainide processes must influence the prif^e of com- 
bined nitrogen and may even eoatrol it. Consequently the Chilean 
nitrate industry, in ordcu' to hold its position against tlie cheapest 
syiithetic fertilizers, may b(* faced -.with the necessity of making sub- 
stantial reductions in price, perhaps to a figun^ of £8 per ton, or even 
less. 

It is thought that the economic and financial ])ositiDn of Germany 
during the years succeeding the war, and tlie essential need of nitrate 
fertilizers for restoring her agriculture, may induce, or even compel, 
that country to resort to tlie inamifacrure of syntlietic nitrates. The 
Chilean industry may thus lie faced with the or even total 

loss, of the Gerinau market, wdiich was the larg<\st individual market 
before the w^ar. 

in making the roeommeudatious set out kdoAV, the Committee was 
guided by the follo^ving salient facts: — 

(a) The sources of supply of combined nitrogen in the United 

Kingdom must increased considerably if the existing and 
pro 3 p(;'ctive home demands are to be met, and the pre-war 
scale of exi>ortation is to be maintained. 

(b) The existing sources of supply of combined nitrogen in the 

United Kingdom proved wliolly inadequate for meeting 
the w’^ar demands, 

(<;) The risks and cost^j of importation during war are very serious. 

(d) Combined nitrogen (as eyanamide or ammonium sulphate) 
can be obtained by synthetic processes at a cost, at the fac- 
is less than half the market price of eombined 
nitrogen from other sources, pre-war conditions being taken 
as the basis in each case. 
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(e) Concentrated nitric acid can be made by synthetic processes 
for about half the pre-war cost by the standard retort 
process via Chile nitrate. 

(/) The airnnoiiia oxidation process provides a means whereby, 
during a state of war, the importation of Chile nitrate 
would be rendered uiuiecessary. 

(g) The world’s demand for combined nitrogeli appears to double 

every ten years. The increased production during the war 
has not been more than the normal rate of increase during 
peace. 

(h) The actual consumption of combined nitrogen for agriculture 

in the United Kingdom has practically doubled during the 
war, and there is certain to he a further increase. 

(i) No very large increase in the output of by-product ammonia 

in Great Britain in the immediate future seems probable. 

The specific recomniendations of the Committee are set. out under 
various headings, and it will be observed that they embody the main 
recommendations put forward in the interim report. 

The following measures are recommended as a minimum provision 
for safeguarding the future and for meeting a portion of tlie growing 
home demand for various nitrogen products: — (1) The ostablishment in 
Great Britain without delay of the enlciuin cyanamide process either 
by private enterprise (supported, if necessary, by the Government) or 
as a public work; (2) the scale of manufacture should be sufficient to 
givt? an output of about 00, 000 tons of eyanamida per annum, e(]uivalent 
on the basis of combined nitrogen to about one-eighth of tlie present 
home production of ammonium sulphate; (3) the necessary eleetri(?al 
energy should be obtained either from water power in Scotland or from 
a large steam-power station. 

The Committee has ascertained from the Water Power Resources 
Committee of the Board of Trade that there are several sites in Scot- 
land where the necessary water power can be develofKHl at a reasonable 
cost. If steam t>ower is used, a suitable site for the cyanamide factory 
might be obtained at one of the capital power stations proposed by the 
Board of Trade Committee on Electric Pow’er Supply. 

The synthetic ammonia (Haber) process has hitherto only been 
operated on a full commercial scale in Germany. Nevertheless, as a 
result of the continuous exjKjriments carried out since the summer of 
1916 at the Research Laboratory of the Munitions Juventioas Depart- 
ment, the Government decided early in 1918 to erect a large factory 
at Billingham-on-Tees for the manufacture of synthetic ammonia and 
ammonium nitrate. This factory, projected as an emergency war 
measure, did not reach an advanced stage through causes which it is 
unnecessary to specify, and in view of the altered situation the net^d 
for the completion of the factory as an ammonium nitrate project no 
longer exists. The Committee nevertheless recommends that the 
synthetic ammonia process should be established forthwith on a com- 
mercial unit scale, and extended as rapidly as possibfe, as a post-war 
measure, up to a minimum manufacturing scale of 10,000 tons of 
ammonia (equiyatent to 40,000 tons of aamnomum aulphasto) per 
amium. The Billiiigham factory should be utilized for the purpoae if 
such a course is practicable. 
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The ammonia oxidation process, in its modern developments, has 
been proved to afford a reliable and simple means of obtaining nitric 
acid and nitrates. Early in the war, a full-scale installation was erected 
on the Thames by private enterprise, supported by the Government, the 
older niethod of oxidation being utilized. A long series of experiments 
carried out at the Research Laboratory of the Department resulted in 
the design of a simple and modified i^lant which has \mm installed on 
a trial scale at several works in the country. The designs of the 
ammonia oxidation section of the Goveniiuent ammonium nitrate fac- 
tory referied to above were based upon the results obtained in th<‘se 
research and trial operations. The Conimitteo recommends that an 
ammonia oxidation plant should be completed in conjunction with the 
syntlietic ainnionia factory already referred to. as was originally con- 
templated by the Government, on a scale sufficient to produce about 
10,000 tons of strong nitric acid per arjniim, or its equivalent in 
nitrates. Tlje plant shoiild be designed to utilize either synthetic or 
by-product ammonia as a raw material, because the national inter(‘sts 
demand that adequate experience in the production of nitric acid from 
ammonia from all sourccsS should be available in Groat Britain. 

The (\)mmlttee makes the following recoiiiinendations for conserv- 
ing and increasing the output of combined nitrogen from existing by- 
product ammonia industries, for securing tlie belter utilization of the 
national resources In coal, and for reducing t))c consumption of raw 
coal as a fuel. 

The Committee recommends that: — 

(1) Encouragtmient should be given to facilitate and to insure the 

replacement of non-recovery eoke-ov(ms by recovery ovens 
at a iniKih more rapid rate than hitherto, in order that 
the reserves of coking coal shall be utilized to the maximum 
advantage. 

(2) It should he inciiinl>ent on all gasworks which now contribute 

to the home supplies of auurionia nitrogen to put into prac- 
tice the various simple expedients that have been proved 
to result in a considt‘rable diminution in the loss of ammonia 
by volatilization or otherwise. The statutory powers 
administered by the Local Governmeut Board through the 
(Thief Inspector of Alkali Works sliould, if neeessarVy be 
extended to insure that this is done. 

(o) In collaboration with the res]>orisible organization of the gas 
industry, a comprehensive scheme of ammonia recovery and 
collection (iiieludiug distribution of sulphuric acid) should 
be devised, which wdll be economically applicable to as many 
as possible of the smaller works where ammonia is at present 
allow^od to run to w^aste. Wherever it can be shown that 
no financial loss would be incurred by any works included 
in the scheme, the works should be required, in the national 
interests, to co-operate. When a scheme has been devised, 
Prowers should, if necessary, be conferred upon the Local 
Government Board to insure its operation and administra- 
tion. 
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(4) In collaboration with the responsible organizations of the 

by-product aininotiia industries, definite standards of 
efficiency in aTnmonia recovery should be formulated (based, 
upon the qualities of coal in use and upon good average 
practice realized under the conditions in force at by-product, 
recovery installations of various classes and sizes), and all 
works contributing towards the home supplies of ammonia 
should he requiied to conform to appropriate standards of 
reeo\"ery. When such standards have been formulated, 
powers should, if ne(?i^ssary, be conferred upon the Local 
(lovernmcrif. Board to insure their observance. 

(5) Eneourageinent should be given to all efforts to extend the 

use of coal gas and coke in the place of raw coal for domestic 
purposes, for steam -raising, and for other industrial require- 
ments. 
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Rapid and Economical Methods of 
House Building. 

PISfi DE TERRE.* 

By CLOUGH WHUAMS-ELUS. 

During the past few months a great deal has appeared in various 
nf3wspapers about pise de terre. Much information lias bcnm given, 
but not all of it is accurate. The public has, for instance, been 
iiiforined that pise de terre is the same as (M)b, that it is a method of 
building tviih pulverized -brot'zo, and iliat it is, at the same time, 
monolithic,^' and built up of blocks cemented together. All these 
things are interesting, but not true. 'Fln^ following is the veracious 
history of pise de terre, as far as I know it. 

Wo first hear of pise de terre in Pliny\s ISalural Hisiorij^ where 
he remarks that Harinibal, three hundred years b(*for(\ had built watidi- 
towers in Spain of earth rammed betw^een slnitters, and that these 
towers still stood intact. It has been widely used in the district round 
Lyons, where houses thi-ee stories high, and even churches, are built of 
pise. Roc(*nt]y, it has been empkn'ed in India, in South Wales, 

and in Khodosia, and in 11)15 experiments in pise were made in this 
country by Mr. Strachey at Mewlanda Oorner, Merrow, near (Tiiildford. 
This year 1 have built a pise smalMudder’s liousf* and sti*a<ling for 
Mr, Strachey, and it is to the interest aroused by thl.< hou.se and the 
publication of my book that the curious paragraplis above referrcxl to 
have lx*x>n mainly due. 

Pise is merely earth to which nothing whatever is added. The 
earth is dug and thrown between wooden boards and rammed till it is 
perfectly hard and compact — until, in fact, what is practically an arti- 
ficial sandstone has created. The earth is ihrovvn into these 

shutters in layers of 5 inches or 6 inches, and then rammed (liy men 
standing inside the casing) until it is thorouglily .solid, before 
another layer is added. When the mould is full of rammed earth, and 
the rammer no longer makes an impression, the (‘a,sing is taken apart 
and re-ereeted on the top of the wall just completed.' 

As to the soil, if it is too sandy it will fret away, while a pure clay 
soil will crack in drying, and both these exceptional extremes should, 
therefore, be avoided. Any other soil, however, is mort^ or less suitable, 
and even clay and sand may be used if they are mixed together, the 
peculiarities of the one counteracting thos<^ of the otlier. 

The plant for pise building consists of two pairs of casings or 
shutters, with stops that may Ih" inserted in such a way that gaps in 
the walling can be left for doors and windows; a ‘‘corner-piece,^^ an 
end'piece/^ and a set of two or three wooden rammers. It is most 
important that the shuttering should be perfe(*t]y rigid and true, as 
upon its rigidity depends its ability to withstand jiroper ramming, and 
consequeutly the straightness and strength of the walling. 'Fhe shii tier- 
ing described in the old books u]>on pise was extremely primitive. 

* thift b Journal Anhitttdwrol Engimfriruf, Vo!, h., Xo, iruM. 
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For the eoiistruction of the mould take several planks, each 10 
feet lon^, of light wood in order that the mould may be easy to handle. 
Of these planks, something over 1 inch tliick after planing, fastened 
together with four strong ledges on each side, the mould must be made 
2 ft. 9 in. in height, and two handles should be fixed to each side. 

The instrument with which the earth is rammed into the mould 
is a tool of the greatest consequence. It is called a pisoir or rammer; 
and though it may appear very easy to make it, more difficulty will 
be found in the execution than is at first apprehended. It should be 
made of hard wood, oilhor ash, oak, beech, walnut, <&c., or, what is 
preferable, the roots of any of them.’’ 

Pise building lay off the great main stream of constructional 
activity; and the enterprise and ingenuity lavished on the perfecting 



RAMMING PISE WALLS. 

From “ Cottage Building in Cob, P.'se^ Chalkt and Clai/t' by Clmigh ]V iUiamS’EUis, 

of other building gear and materials passed pise by, leaving it undis- 
turbed in its quiet backwater, a primitive system still with its primitive 
tackle. 

I mysedf, however, designed a new plant, which is a considerable, 
advance upon the one described above. It is with such a set of shut- 
tering which I called Mark V.” that the walls of the Newdands Corner 
Cottage were built, but in the light of the experience gained in putting 
up this building I have designed Mark VIII.,” wffiich will, I think, 
prove as much superior to Mark V.” as *^Mark V.” did to the 
/^ aboriginal” shuttering. Mark VI.” and ^VMark VII.” were abor- 
tive designs that got little fui-ther than the drawing hoard. 

Next to the use of rigid casing, the success of the work depends 
upon the freeing of the soil from the larger stones and upon its thorough 

■ . 
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ramming, but provided it be eonscientioiiBly carried out the work is 
extremely easy and almost all of it — even the adjustment of the sliiitter- 
ing — can be carried out by unskilled labour. The pise walling for the 
house at Newlauds Corner was put up, under my supervision, in 
twenty-six days by two unskilled men, men who had had no previous 
experience of pise work or, indeed, of any other building. The cost 
of the pise house-walls came to under £20, and this sum was, of course, 
merely the wages bill for the two men, tin* material used for the walling 
being dug on the spot. Tlie estimate for tlie same run of vvalling in 
brickwork W7is over £200, At Newlands Corner I used a brick footing 
and a slate damp-course, but this was an unnecessary extravagance. In 
later buildings the jUkSO is imposed direct on tlie concrete, save for the 
intervention of a hitumen-slieet damp-course. 

The use of a pliable damp-course in place of slates does away with 
the brick-course that was ueeessary above the latter to x>rot:ect it from 
fracture by ramming. When the walls had been up for hvss than two 
months they were dry enough for the house; to be occupied with perfect 
impunity. It is noteworthy that the walls of the first rough shed i)Ut 
up by Mr. Strachey in 1915 are now so bard that it is ditfieult to nmke 
any impression on them with a knife or hammer. 

It is stated in the old books that, it is well to prote(*t pise by good 
eaves, and 1 therefore obediently took this precaution in designing rlir, 
sniall-liohleFs house. Mr. Strachey, however, in building his shed left 
the gable end entirely un protected, where it was furiiier ex]) 0 -sed to the 
dri[) of a tree. The wall lias not suffered in the least, and no damp 
whatever lias penetrated. 

When they are up the Avails can be plain coioiir-Avaslied, eemenl- 
j'cndered, plastered rough-cast, or sprayed Avith hot tar, and siilise- 
(juently colour-washed on file top. 1 tliink that with the improved 
shuttering and tin* smooth surface that n^sults, it will be possible to 
paper the interior walls directly Avithoiit the interposition of jilaster. 

It is, pertiaps, unnecessary to insist upon the non-conducting pro- 
perties of (^artli to a nation Avhicb banks up its potatoes in Avinter. 
Pise, as is to be expected, compares extremely favorably in this respect 
Avith all the materials us<"d for walling, quite apart from the extra 
thickness usually implied by its use. 

Every one, except a certain section of the press and its docile 
public, is alive to the imperfe<*.tion of Avood bouses In regard to heat 
and cold, even if suitable wood for the construction wore readily 
available, whicli it is, most emphatically nof. AAvare of our own 
timber shortage, I Avas still considerably surprised by receiving a 
number of letters from Canada and Scandinavia staring tliat, owing to 
the lumber shortage, the freig-ht difficulties, and the various drawbacks 
attaching to log or frame houses, the possibilities of pise building Avere 
receiviiig wide attention; my Spectator' articles on the subject having, 
for instance, been quoted at length in SAvedish newspapers. 

The wooden house press has told us to turn our eyes to these 
very countries, for from thence should come our salvation. 
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When one finds that they are themselves turning to pis^ as an 
alternative to the use of their gravely rednoed timber stocks, one is 
tompted to rebuke the optimists not so much for barking up the 
wrong tree as for attempting to climb one that is not there. 
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PISE COTTAGE AT NEWLANDS CORNEHa SURREY* 
Clough Willkaiii»-Etlit, Archttoel. 


Certain parfl^apbs in the press appear to have given the ihxpres-' 
sion in some quarters that thm^ was a sort of secret or patent awut 
pise. There is, of conrsei nothing of the sort; it is, indeedy tlie s^i^ 
of all methods of kiilding, and at least thirty ceiituries old. 
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All 1 have so far eoiitrihuted personally are certain minor improve- 
ments in plant and procedure that I hope may very soon be ex*lips(‘d 
by the ingenuity and enterprise of others. 

Meanwhile, however, a few extracts from the specificatioii of my 
Newlands house may prove of service to fellow-pioneers. 

Specification , — The following is an abridged extract from the speci- 
fication so far as it affects the pise builder: — 

(1) Excavate to a depth of i) inches over the site, dumping the 
turf and surface humus where directed. 

This soil is not to be used for building. 

(2) Lay a 6-iiich Wd of cement and flint eoncrek‘ 3 feet wide 
under outer walls, (huitrally on this lay two courses of brickwork in 
cement to a width of .18 inches, or build up to the same extent in 
concrete. 

Lay on this an approved damp-proof course; if of slates, having a 
further course of brickwork or concrete above it to prevent fracture 
when ramming. 

(3) Erect the walls according to the plan on the bases thus formed, 
carrying them up plumb and true and })ro|K^rly bonded by Avorking 
round tlie building (*ourse by course, using the s])ocial-angle pieces at 
the corners to keep the work continuous and lioinogeiieous. 

(4) All stones and flints above a lA'alnut size to be remoA'ed by 
riddling and reserved for concrele. 

All .sticks, leavers, roots, and other vegetabh^ matter to be eliminated. 

(5) The soil immediately oii the site to be used without admixture 
of any sort and to bo thrown direct ijito the shintcurings. 

No water to lx* added without the express permission of the 
architect. 

(6) The boxes are to bo filled in thin layers of not more than 
4 inches at a time, and well ra mined until solid. The Avorkmen are 
not to use their rammers in unison. 

(7) Rammed earth at box ends to be shaved down to a 45-degroe 
slope so as to splice in with n<nv span of pise adjoining it. 

Where door and window openings occur, the special stops to be 
adjusted and firmly secured so a.s to witiistand bard ramming. Two 
4-inch by 2-inch by 9-ineb plugs to be built in to each Avindow jamb 
for the securiiig of the frames and three to each door jamb. 

Special care to be taken in the thorough ramming at the corners 
and along the box edges. 

(8) Insert below floor leA^el where directed rwenty-fonr 3-ineh field 
drainage pipes to act as ventilators through the thickness of the wall. 
Insert wire mesh stops to exclude vermin. 

(0) Set all frames square and plimib, and Avhere in outer Avails, 
flush with finished exterior plaster-face, the joint being covered by a 
2-inch by f-ineh fillet. 

Where lintels occur, they are to be tailed in at least 9 inches on 
each side the opening. 
a5690.— 5 
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Provide plain picture rail round all rooms at window-bead level, 
providing plugs for fixing where necessary. 

Secure to floor round all boarded rooms a 2-inch by 1 J-ineh angle 
fillet as skirting. 

(10) The smooth surface of the pise 'walling to be hainmer-chip{>ed 
to give a good key to the plaster. 

Before rendering or plastering w^alls, any loose earth or dust to be 
removed "with a stiff brush and the wall surface evenly wetted. 

The rendering to be carried evenly round the walls— -the minor 
square angles being roughly chipped down first so as to obviate sharp 
corners. The main corners of the house are nady-rounded off to a 
9-ineh radius by the special corner mould. 

(11) Bond brick and slab work to inse walls by driving iron spikes 
into the latter every few courses at joint level and bedding in. 

(12) Colour-wash walls with tallow lime-whiting tinted with ochre. 
Provide 2rfeet skirting of pitch, applied hot, to form base-course round 
exterior of building. 

N.B. — The exterior of the walls of the Newdands Corner house are 
being finished in sc‘veral different ways, with a view to determining 
the most durable and e<?0}ioinieal foran of epidermis. 

A trial pise building adjoining has stood for four years without any 
external protection whatever. It has suffered no damage and grows 
continually harder. For the sake of ap]>e.a ranees, however, and for the 
better preservation of the 'wall from chance injury whilst still green,” 
a coating of some sort may be deemed necessary. 
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Cattle Breeding in Denmark.* 

By LARS FREDERIKSEN. 

A peninsula — Jutland — and a number of small islands, of wbleh 
Seeland and Fiinon are the largest, no high mountains or large rivers, 
no coal, no iron, or other mining products, 15,300 square miles of almost 
level — in many j>arts of the country rather poor and sandy“““land, 
partly covered with woods or heather, but as a rule used for agricultural 
purposes — that is Denmark. Only a little more than one-half the size 
of the island of Tasmania. The population is about 3,000,000. If a 
foreigner recognises Denmark in the world’s doings, it miglit be on 
account of the name of Hans Christian Andersen and his fairy tales; 
or it might bc^ for the reputation of the butter and bacon sent from 
Denmark to the English market. The attention of many is drawn to 
Denmark on account of the co-operative movement in Ilanish Bysteni 
of fanning. Before talking about cattle and cattle-breeding, I desire 
to say a few words about that system of agricultural co-operation. 

An Englisli author (Sir 11. Rider Haggard) a few years ago asked 
the question, Where would Danish agriculture he to-day if cro-operation 
had not been introduced into that coiintr.y?” If Danisli fanners had 
not learned the art of co-operation, of working together, Denmark would 
have barn a poor little country, for its agricultural wealth to-day depends 
almost exclusively on the co-operative movement. As you know, the 
idea of eo-operation is not a Danish one, but an Englisli. Robert Owen 
is the recognised founder of the co-operative movement in England, 
and the working men in Rochdale opened thoir store in 1844, a good 
many years before the idea of eo-o|)eration was introduced into Danish 
agriculture. If Denmark has a good reputation in the agricultural 
world, it is owing to the way in which co-operatiou is practised in 
Danish farming. The cultivation of the soil, the breeds of live stock, 
the whole technical system of farming in Demnark, is no better than, 
if it is as good as, in many other parts of the Avorld. What charaeterizes 
the development of Danish agriculture in the last 30 to 40 years is the 
co-operative movement. The success of co-operative farming in Den- 
mark depends on several conditions, and I shall try to explain a few of 
the main reasons which account for the great development experienced 
here. 

First of all, most of the farmers in Denmark possess tlieir own land, 
they are freeholders. In England, as in a good many other {‘ountries, 
a large part of the land belongs to landlords, to a few ]>eople, wbo own 
most of the country and rent the land to the farmers. One of the main 
conditions for successful agricultural co-operation is, as far as my 
knowledge goes, that the farmers should own their homes and land, 
as a rent-spaying farmer is always more or less a stranger to the land 
from which he makes his living. 


• deliver«<t to viiitliig loentberaof the A.J.F. by the expert io cattle bi’eeding for Uniteit 

Agrloalthral Societies of Jutland. 
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Another point that ought to be taken into consideration is the size 
of the farms and the uniformity of the system of farming. There are 
about 250,000 farms and cottages in Deiimark. Of these only 9,000 
farms consist of more than 148 acres; 61,000 between 37 to 14.8 acres — 
and ouo-lialf the agricultural area of the country belongs to this group of 
medium-sized farms; 47,000 farms have from 12.3 to 37 acres of land; 
and 133,000 farms have less than 12.3 acres, or no land at all. 


Akea of Faems in Denmark. 


Sizt> of Farms. 

XumlK^r of 
Farms. 

Area 

Hectares. 

n — 

Acres. 

Percentage 
of the 

Fiitlre Area. 

Acres. 





O-O - 135 .. 

68,380 

9,513 

23,507 

0*1 

1*35- 12*3 .. 

05,222 

166,757 

413,066 

4*6 

12*3-370 .. 

46,615 

42()..308 

1,058,374 

11*9 

37 0 -148 •() .. 

60,872 

1,808,625 

4,469,219 

50*2 

148*0-5930 .. 

8,072 

769.814 

1,902.256 

21*4 

Above 50.3*0 

822 

425,555 

1,051,571 

11*8 

Total 

249,983 

3,608,572 

8,916,994 

1(X)*0 


Tlie tendency now is in the direc^tion of incroasing the number and 
decreasing the size of the farms. Incorporation of farms is forbidden 
by law. Practically all the farms in Denmark are worked in the same 
way. As a rule, all farmers keep cows and pigs — the farms without 
cattle and pigs are exceptions. This is another of the i^easons why the 
co-ope/rativc movement has had such a success in this country. Besides 
the freehold, the size of the farms, and the unifonnity in the system of 
farming, it must be mentioned that the spirit of the people forms the 
very best foundation for a good development of the idea of co-operation. 
As something typi<?ally Danish, we have what is called the |)eo|>]e^s liigli 
schools. Indireetly'--and to a certain extent also directly — those schools 
have done a lot of good for the development of agriculture in Denmark 
in the last half-century. Thirty or forty years ago, Denmark was in 
a rather bad condition as far as agriculture was c^oncerlled> Owing to 
a war with Germany, the country was deprived of two of her richest 
provinces; the natural fertility of the soil wus lost, and much cheaply- 
produced corn and grain came from the Trans-Atlantic countries into 
the European market, and reduced the prices of grain to such an extent 
that selling grain would not pay for the rent. It was a hard time for 
the country, ©specially for the farmers. The price of the land decreased, 
and many old fanner-families lost their wealth. The only thing to be 
done was to produce something besides grain, to change the system of 
farming in order to bring the fertility back to the soil and produce a 
high-priced market product— and Danish fanners turned to co-operative 
dairying. In 1882, the first co-operative creaxnery was established in 
the west of Jutland; since then, there have been oo-operative creameries 
established in almost every township in the country. Altogether, we 
have now in Denmark about 1,280 co-operative creameries, 
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The eo-operative creameries made it possible for all farmers, even 
the smallest with only one cow, t/O obtain good prices for their butter. 
By this means, it was made })ossible to send to the English market 
Danish butter of a good and uniform quality, and to build up a reputa- 
tion for Denmark, The next thing was to produce more butter. This 
required more feeding stuff, more and better cows. On that account, 
the fanners commenced — 

(a) To nrodnce heavier crops from their own fields by better 
rotation, espwially by the extension of the area cultivated 
with root crops, and hy the use of cf)Tnrn(‘rcial fertilizers. 

(ft) To buy and use commercial teding-stuffs, such as oil cakes, 
and corn. 

(r) To improve their live stock, especially the cattle and y>igs, 
also the horses. 

The rosiiltvS of this work are shown by the following figures concerning 
the export of live stock products and import of feeding-stnffs from 1870 
to 1914:— 



Siu-pUiH Kxport 
of Live Stock 
I^roducU. 

Suridus ImiK>rt 
of I'cedini' 
Stuffs. 

Itiffcrcncc, 



Mill. Kr.* 

Mill. Kr.* 

Mill. Kr.* 

] 870-1880 


00 

24 

42 

J 881-1 885 


80 

5 

75 

1880-1800 


100 

24 

70 

1S9J-1895 


)4l 

40 

101 

1890-1905 


259 

](H> 

I 159 

1900 . . 


289 

131 

158 

1907 


310 

135 

175 

um . . 


337 

132 

205 

1W>9 , . 


340 

151 

195 

1910 .. 


3S0 

128 

252 

1911 .. 


384 

138 

240 

1912 . . 

j 

454 

179 

275 

1913 . . 


492 

184 ^ 

308 

1914 .. 


019 

130 

483 


• l Krone iiominally Is. lid. 


The mail! part of tlie money in tlie first column came from England 
in payment for butter, bacon, and eggs. The last eoliiran indicates the 
difference between the value of tiie surplus export of live stock yiroducts 
and the value of the surplus import of feediiig-stuifs. It would be right 
to say that, to a certain extent, the difference means the amount of 
money which the Danish farmers have received for their home-produced 
stuffs, for eare and management of the live stock. Denmark makes use 
of four different breeds of cattle, two native and two English: — 

1. The Black and White Jutland cattle. 

2. The Red Danish Dairy Breed. 

3. The Shorthorn (dual purpose). 

4. The Jersey. 
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The cattle Jutland were in earlier days known for their juicy 
and marbled beef. The characteristic colour of the Jutland breed is 
black and white, a few, however, being grey and white. In the beginning 
and the middle of the 19th century, all kinds of cattle, such as Brown 
Swiss, Holstein, Ayrwshire, Aberdeen, Angus, Galloway, and Shorthorn, 
were importfd to Denmark, and alao to Jutland, for crossing-up the 
native breeds. This crossing, however, at that time, did not result in 
an improvement, and was, therefore, discontinued; and the breeders 
started to improve the home breed. To*day, the Jutland cattle can 
be characterized as a dualrpurjiose breed, producing a fairly good quality 
of beef. In addition, the mature cows yield in average about ii,0()0 kg. 
of milk, with about; 3.5 to 3.0 per cent, of fat. The very best cows 
produce as much as 7,000 kg.**^ of milk and 300 kg. of fat in a year. 
A good many lierds Iiave an average production of 4,000 kg. milk, and 
200 kg. butter is not unknown for the entire herd of mature cows. Fifty 
years ago, the average {)roduction of the Danish cows was something like 
1,100 kg. of milk and about 45 kg. of fat in a year; to-day, it is three 
to four times as much. 

The red Danish dairy breed are found in the south-eastern .parts of 
Jutland, and on the islands. The colour is soil red, and their name 
shows that the cattle are of the dairy type. The average cows of the 
red Danish breed produce a little more milk and butter than those of 
the Jutland ])reed; on the other hand, the Jutland breed may be a little 
better as beof-prodiieers. The Jerseys are scattered all over the eoinitry, 
hut only a very few herds are found. Of Shorthorn cattle, there are 
quite a number, especially in the south-western parts of Jutland; and it 
seems as if in the last years they liave covered more and more ground, 
for there are to-day Shorthorn cattle in most parts of Jutland. The 
native breeds are still far the most common. On the islands, the red 

Danish dairy brex^d is -taken as a whole — the only common breed of 

cattle; and in Jutland the black and white native breed is still the 
most numerous. 

About the same time as the first co-operative creamery was estab’ 
lislied, the first cattle-breeding association was started. Tl)e aim of the 
associations is to promote a rapid improveiTient in and development of 
the cattle in the canimunity by the purchase of one or more bnlLs of 
recognised breeding. The bulls are suppose^d to be used for the very 
best cows in the association. 

The tenu “ good bull ” or “ good cow doen not apply only to a 
sound, well-built, fine-looking animal, for if a cow belonging to tho 
dairy type should be called “good,” it must be, in addition, a good 
producer. One of the main factors in the brcH?ding of dairy cattle is 
the ability of the cows to produce milk. The nicest-looking dairy, cow 
may bo a poor producer, while a rather tough-looking animal can be a 
good producer. For that reason, the dairy farmers have to keep records 
of their milking cows. On the larger farms, such records have been 
kept for more than half a century, but on the smaller farms it was not 
a common thing to keep milk records until we got cow-testing associa- 
'tions. ■ 


•1 Kilogramme 7,0f0 leg. therefore IMOO Iba., or 1,640 gidlm 
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The aiin of the Cow-testing Association is, first of all, to let the 
owner know how' iniieh milk and butter each of his cows ])roduces; 
next, it is to irifomi the farmer of the remunerativeness of each cow, 
and of the herd as a wrhole. In other w^'ords, the Cow-testing Association 
tells the fanner which cows to breed from, and which cow gives the 
best return for the feeding-stuff she has consumed. But, besides that, 
the Cow-testing Association has another verv imjjortaut purposes, and 
that is to k(iep records of the breeding in tlie herd. In some of the 
associations they also keep records of the cost of feeding and raising 
the calves and yonng stock, of producing pork, and of k(‘e])iug the 
horses. And in the most advanced associations, th(‘v also keep records 
of tlie yields froiri the different fields {danted with different crops. The 
work in the aasociatioii is done by a tester — in Denmark called a coat rob 
assistant. This nieans that he is to assist the fanner in controlling his 
dairy herd, or, in soiiu* cases, all his live stock and tin* remnnerativeness 
of the wdiole farm. As a nilo, the cow-testers are young men trained 
for that special work, most of them having l>een pupils at agricultural 
s<‘hoo]s. What tlie tester does i.s, first of all, to identify t}H‘ cows, weigh 
th(} milk of each milking for the 24 liours, test a composite* sample of 
the .milk for llie amount of bulter-fal, weigh or calculate the amount 
of food consumed by each cow, and enter all the figures in the record- 
book, wdiifdi has a page for each cow. 


The tester visits the members of the association once or tv.ice a 
month; each time he has to mark calves born since his last visit, notice 
the date of birth, and the sex of the calf, and its sire atid dam. The 
numbering of the <‘a]v(%s is done by marking the ears. To-day them* 
are about 700 (‘ 0 \v~testiiig associatioii.s, with 10.500 members, who own 
225,000, or one-qnarter, of all the cows in Denmark. Kach <*owdesiing 
association receives in Government aid 200 kr. per annum. In order 
to obtaitj this, tlie a.ssociatioms must have at least ten members, owning 
in all at least 200 cows; also, the local testing association must be a 
member of an organization for tlie cattle-breeder.s and cow-testing 
as.soeiation.s in tlie district. Tlie purpose of the district organizations 
for cattle-breeding, as w(‘ll as for eow-testhig associations, i.s that tii<*y, 
in co-operation with other agricultural societies, shall promote eat lie- 
breeding in the district. As a rule, the district organizations lAelle' 
sledelser’’) engage a cattle expert or adviser. The duty of the exjiert 
is to lake part in meetings and fairs, to assist the local associations in 
all their work, especially in the purcliasing of bulls; to look after and 
assist tho tester in the cow-testing associations. In addition, he has 
charge of the keeping of herd-books for the improvement of the herds 
under the organization. The district organizations work in conjunc- 
tion witlrtlie united agricultural societies of the ]>roYim‘e. A cattle- 
breeding or eow-testing association cannot get any Government aid 
without being recommended by the district, and also the provincial 
organization. At the end of each fiscal year, the cow-testing 
associations have to report on the work done. Through the district 
organization, thoy have to send to the united agricultural societies of 
the province information as to the breed of each of the cows tested, 
the number or nanie of . the coWj her sire and dam, her dale of calving, 
the sex of theedf, and for what purpose the calf is used. Besides this, 
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they have to give the figures for kg. of milk, percentage of fat, kg. of 
butter, kg, of milk with 1 per cent, of butter-fat, and number of food 
units consumed. 

It is the duty of the provincial organizations to publish those parts 
of the reports which are of interest in the promotion of dairy cattle- 
breeding. 

In Jutland, the reports are dealt with in two different ways: Firstly, 
all the cows wliicli liave produced more than 175 kg. of butter in the 
last year are picked out, and then a card is filled out for each cow 
which has a herd-book bull as sire. This last work is the most important 
for the breeding, lly its means, we try to find which of the herd-book 
bulls give the best offspring as far as the production of milk and hntter 
i'S concerned. We find quite a difference in the builds value as breeder 
of milch cows. The off.s|)ring of some h\ills give less milk and butter 
than the mothers of the offspring did. 

1 shall try to explain the different brt^Kling values of the bulls by 
an example: — A bull, herd-book No. 1529, had 11 daughters tested. On 
an average, the 11 daughters, after their first calving, produced 2,405 kg. 
milk, 3.42 per cent, fat, and 92 kg. butter. Tlie darns of those young cows 
after their first calving produced 2,735 kg. milk, 3.7r> per cent, fat, 
and 115 kg. butter. Jn other words, the offspring produced after the 
first calving, 330 kg. milk, 0.33 per cent, fat, and 23 kg. butter less 
thaji their dams did. kSucIi a. bull has a negative value for breeding 
purposes, for he decrt^ases the produce of his offspring compared witli 
the production of the cows. On the other hand, we have bulls tliat 
increase the- production of their offspring, A bull named Emb 
Britten had 18 daughters, the average production of ‘^vhitdi in 40 
years was 3,095 kg. milk, 3.71 per cent, fat, and 128 kg. butter. Tlie 
dams of these 18 cows, in the same 46 years, produced 2,791 kg. milk, 
3.36 per cent, fat, and 105 kg. butter. This means that tlie bull ineroa’sed 
the production of his daughtes by 304 kg. milk, 0.35 per cent, fat, and 
23 kg. butter. This bull, Emb Britten,” has thus increased the pro- 
duction of his daughters by about as iiiuch as herd-book No. 1529 had 
decreased the yield of his daughters. For the breeding of dairy cattle 
in the future, investigations of this kind are of high value; and I suppose 
tliat one of the main purposcB of the cow-testing associations is to produce 
the material necessary for an investigation of the productive ability of 
(he offspring of the bulls used. 

Besides statistics concerning the prodtiction of the daughters of the 
herd-book bulls, we also keep records of the sons of the herd-book bulls. 
Each son which has received a prize at a (iov(*rnraent or provincial sl^ow, 
or belongs to a cattle-breeding associatien, is registered on a card. In 
that way, we get inforination of almost all the offspring of the herd-book 
bulls, and have an opportunity of judging their brecMliiig value, which 
is one of the main points in all kinds of breeding. But we could not do 
that without the records of the cow-testing associations. In other words, 
the cow-testing associations are the basas of the breeding of dairy cattle 
in this country. 

xY bull of dairy type cannot get a prize at a show in this country 
without the records of its dam being known. In the catalogue there 
is the record of each buirs female ancestors, and great attention is paid 
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to this infonnation. It has a groat influence on the prices paid for the 
bull. Here, in Jutland, the bulls of dairy type are judged from three 
different points: — (1) The animal itself; (2) the record of his 
female ancestors; (3) the |)edigree. 

The following table shows the increase in live stock from 1861 to 
1918, in thousands: — 


Horses. j Total. Milk Cows. 


1861 

325 

1,121 

757 

304 

1888 

370 

1,4(K) 

954 

771 

1S93 

411 

1,090 

1,011 

829 

1903 

487 

1,840 

1 ,089 

1,457 

1909 

5.3.7 

! 2,254 

i 1,282 i 

( 1,408 

1914 

507 

i 2,403 

i 1,310 ! 

! 2,497 

191S 

545 

! 2,123 

i 

1 1,024 

1 

1 021 

i 


In 1914, Denmark exported 044,000,000 kr. worth of liv(^ stock 
liroducts, 39,000,000 kr. worth of otlier agricultural ]>roflucts; and 
97,000,000 kr. wort}) of all other prodiict.s (not agricultural). The 
total exjiort in 1914 amounted to 780,000,000 kr., of which 82.6 per 
cent, were for live stock products, 5 per cent, for other agricultural 
])rodncts, and only 12.4 per cent, for all other kinds of Danish products 
exported in the year 1914. The ex|.)ort from Dcninai’k depends ,*lmo.st 
entirely upon the live .stock products. Thi.^ imlusti'v, in the years 
hf'fore the war, wa.H the main factor in the Danish eommercial life; 
and we lH‘liev(; that the live stock in the coming years will also be of 
great value all over the W(.irld. 
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Personal. 

PROFESSOR RENNIE. MA.. D.Sc. 

Professor E. IL Rennie, Angas Professor of Chemistry in the 
University of Adelaide, is ehairmau of the South Australian Cominittee 
of the Institute of Science and Industry. He displayed keen interest 
ill the moveinent for the establishment of the Institute, and, notwith- 
standing the exactions of his professorial duties, has devoted a great 
deal of time during his association witli the Eederal organization to 
the promotion of scientific re-searcli. At Ihe present time, he is engaged 
upon the investigation of Xanthorrhoea Resin, more widely known as 
(Irass Tree Gum. His labours In the field of organic chemistry have 
earned for liim a high reputation, and he has contribuied several 
papers to the Journal of the Chemical flocief y of London^ dealing prin- 
cipally with Australian products, such, for instance, as The Sweet 
Principle of Snillax Glycyphylla,’* The Colouring Matter of proseiui 
Whittakeri,” and The Colouring Matter of Loniatia Ilieifolia.’’ 

A son of Mr. Edward C. Rennie, late Auditor-General of New South 
Wales, Professor Rennie was born in Sydney. Educated at the Fort- 
street: Public Scbool, and the Sydney Grammar School, he proceeded to 
the Sydney University, where, in 1870, he graduated B.A. He obtained 
the degree of M.A. six years later. For. a few years, ho was a 
master at the Sydney Grammar School; and later Science Master at the 
Brisbane Grammar School. In order U> ymrsue his studies in chemistry, 
lie proceeded to London in 1877, and worked at the Royal College of 
Science, South Kensington, under Professor Frankland. Four years 
later, he graduated IXSc. (London). For a brief period he acted as 
Demonstrator at the Royal College of Science, and later was for two 
years assistant to I>i\ C. IL; Alder Wright, at St. Mary\s Hospital. 
He was also associated with Professor II. E. Annstrong, at Finsbury 
Tecluncal College. 

Shortly after his return to Australia in 1882, he accepted the posi- 
tion of Angas Professor of Chemistry at the ITniversity of Adelaide. 
He soon becmine absorbed in the affairs of the University, and was 
elected to the Council in 1889. Resigning that position in 1898, iri 
order to re-visit England, he was re-elected again in 1913, and has 
retained a seat on the Council up to the present time. Last year, Pro- 
fessor Rennie was elected Deputy Vice-Cliancelior during the absence 
of the Vice-Chancellor in England. / 
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Mathvnwtics for Eiufinrers, Part II., by W. X. Rose, R.So* r[>. xiv., 419. 
J>oridon, Cbapmaii and Hall Ltd. 1920. l^iiblisliwl priee, l:is. (Id. This book 
i» the second volume of a eompreheTisive and ))raotical treatise on the subject 
of matheiiuities for engineers. The first part dealt with Mensuration, (IrapJis, 
.Advanced Algebra, Plane Trigonometry, Plotting of Curvtis, &c. With the exce]»- 
tion of Chapters on Spherical Trigonometry and Alathematical Probability, 
the second part is devoted to the study of the calculus, botli dilTerential and 
integral. Though the treatise is bas(‘d upon algebraic jirinciples, much atten> 
tion has been paid by the author to gmphic interpretation. Thus from the 
coiruneneernent the connexion between the rate of change of a (piantity and the 
slope of a curve is ch“arly demonstrated, and tins correlation of the algebraic 
and graphic methods is continued through all the stages of the d(?velopmcnt of 
tho Hul>ject. 

In ('hajUer 1, the conccptiim of ** limiting values.” which was mentioned 
briefly in Part 1. of the I)(k>Iv, is further di^eussed. and two methods of grai>hic 
differentiation are given. The various rules for tlie differentiation of both 
algebraic ami trigonomctrii'nl functions arc explained in detail in Cliapter 2, 
wdiile Chapter .*1 e.vplains the rules for the differentiation of ii function, 
the product of functions, etc,, and furnishes an introduction to partial 
differentiation. Interesting and valuable examples of the |>riutical applications 
of differentiation are given in Chapter 4, and special afteiUbm is paid to the 
determination of maximum and minimum valuc.s. d'he usk* of Taylor’s Theorem 
in cases of interpolation from steam tables is demonstrated. 

Chapters o and 0 contain the rule.s recpiired for the integratiDn of functions 
otreurring in engineering theory and practice. At tl»is stage also tlni reduction 
fonnultc are introducaxl, and mention is made of the Gamma function mui its 
uses. Examples iff the application of the rules of integration an! given in 
(;ha|)ter 7, and special features of tills Chapter are the gnapliic metluKl for 
fixing the position of the centroid vertical, and the evaluation of moments of 
inertia. The following Chapter deals with the utility of polar co-onlinatcs, and 
illustrations are given of their practical value by the inclusion of examjvlcs on 
the candle-powers of lamps and the employment of tho Kousseau diagram to 
find the mean spherical eaudle-pow*cr. The methods of solution of common 
ty|>es of differential equations are lucidly explained, and (9iaptcr 10, with its 
applications of the calculus to problems encountered in the study of tliermo- 
dyna lilies, strength of materials, applied mechanics, electricity and hydraulics, 
provides further illustration of the need of a sound knowledge of the subject 
to the engineer desirous of ^equipping hiinjeelf nt allrpointsi. 
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The two volumes of Mathemaths for Engineers form a comprehensive and 
valuable practical treatise on the whole subject, and will prove of service l)oth 
as a reference work to practising engineers and as a text-book for engineering 
students. The information given in the book is clearly set out and lucidly 
explained, and the sub ject-matter has been so chosen, and the examples so applied 
to practical problems as to greatl}^ enhance the value of the work. 

Manual of the Chemical Analyses of Hocks. — ^Henry S. Washington, Ph.D. 
3rd Edition (IlUO). pp. ifii. and 271. John VV^iley & Sons, Tnc., New York. 

Tliis is a revised and enlarged edition (third), the first and second appearing 
in 1904 and 1910 respectively. It is obvious, tlierefore, that there was great 
scope for thorough revision and additions of new methods, descriptions of new 
equipment and new liioature. The author thought it wiser to adhere to well- 
known and reliable methods rather than supplant them by others more recently 
proposed bnt not yet of proved value. In the first edition an endeavour was 
made to give the mimitite of manipulation and precautions to be observed in 
undertaking, e.g., tlie analysis of a silicate rock, and this idea has la*en further 
extended in the present edition, and moie stress has Vioen laid on the sources 
of error, both in operations and in method. To a student working alone this 
is invaluable. Too often do we consult tt^xt-book.s on method, only to find that 
they all omit tlie miinite details that we Avish to find, and what oilier workers 
on the same subject must meet. 

It is jiossible with this book to follow out cairefully the analysis of an 
or<linary silica ti‘ rock, 'fo the expert analyst on rock work, tlierefore, much 
of the work may seem su|»erfluous, but to tlie lone Avorker and to the student 
stacking to become acquainted with such AA’ork, the discussions, exact methods, 
difficulties, and the sources of error are of inestimable value. The autlior's 
position on the statf of the Geophysical liaboratory of the (-arnegie Institution, 
under Dr. Artliur L. Day, th<? Director, and the adoption of the general methods 
of the United States Geological Survey, are a sufficient guarantee of the value 
of the methods. One hundred and eight pages (Parts 1. to V.) cover th(? gimeral 
methods of A\^orking. sucli as the apparatu.s, the saTUidiiig, the operations of 
decomposition, precipitation, filtration and washing, drying, ignition, and 
titration. The metric system is used, and an extremely useful s4a;t)on is that 
on Keagents, pages 45 to 50. We are in hearty agreement Avith the author's 
recommendation for a preliminary microscopical examination, and would like 
to see this very much extended, owing to the ease, cheapness, and quickness with 
which many microBCOpic qualitative analyses can be made. Tlie use of polarizcMl 
light, of crystallography, refractive indices, and microscopical chemical methods 
is BO valuable, that the quantitative analyst miglit often be saved very much 
tedious work of a less accurate character. Part V. covers the main part of the 
actual determinations, and here the discussions on the source of errors are mo.st 
valuable. The appendices include a typical analysis, factors for calculation, 
and a selected list of authoritative works, with a good index of references. 
The usual index of subjects appears to be very well done (pp. 235 to 271). Ilie 
book forms a valuable addition to the analytical chemist^s library. Price, lls. Od. 
net. 

Chemists* Manual of Non-ferrous Alloys^ by James R, Dbwnie, F.C.S., pp. Ifi8, 
with 33 illustrations. E. & F, N. Spon Ltd., 57 Haymarket, London, Price: 
lOs. net. Among other positions A^-^hich he has held, the author was chemist 
to the Great Cobar Mining Co., New South Wales, and the processes which he 
deiacribes have, therefore, stood the test pf actual practice. Apart from rare 
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metals, they cover any of the alloys usually manufactured hi non-ferrous alloy 
factories.' There are several chapters of introductory matter for the benefit of 
Iw^ginners, such as lalwratory and iittinga, chemicals, &e., but the main value 
of the work lie.s in the clear, concise explanation of the processes, which must 
form a handy reference for chemists professionally interested in the manufac- 
ture and use of alloys of this class. In Cbapter XM. the results of typical 
analys**8 are given, and the author explains that these, in most cases, have Unm 
ohtained by the processes given in the volume; although, in a few instances, 
they Iiave Ix^cn obtained from standard text-botiks. 

Mcohof: Ha Produvtumt PropiTtk^, Chemistry, and ImJustrUiI A pplicaiions, 
by Charles Simmonds, H.Sc., pp, xx 4~ 574. London, Macmillan & Co. Ltd., 1919. 
This work deals with the materials used for the production of alcohol, botli by 
fermentation and liy syntbetie processes; the biochemical agents involved; 
methods of distillation and rectification; the conversion of cellulose substances 
into alcohol; and the analytical chemistry of methyl and ethyl alc()hol. In 
addition, chapters are devoted to alcoholometry, and industrial alcohol, including 
regulations for denaturation and the industrial uses of alcohol. Tlic author 
also treats of varitMis spirituous beverages, theii origin, nature, and chemical 
examination, and coneludea with a brief statement of what is definitely known 
concerning tlic physiological ellects of alcohol. It will be seen, therefore, that 
the iMXik is a comprehensive treatise dealing with ]>ractically all phases of the 
producti<m and use of alcohol. The question of alcoliol as a fuel, (‘specially for 
internal eorabustioii engines, is dealt with, and the autlior points out that this 
qiuistion is lKHH)ming a V(‘ry important one. Home details are given of the 
results of tlu* special investigations madii in America, and by tli(‘ Commonwealth 
Tiistitut(? of Science and Industry, to determine the relative advantages of 
alcohol as a fuel, compart'd with petrol. Attention is directed to the greater 
efliciimey (»f alc(»bol, and to its other advantages, eomparr'd with petrol. As 
regards the difliculty of starting from cold on alcohol, the author had not, 
apparently, at the time when the hook was com}»iled, h(*en informed of the 
simple and itrective method which hi^s hcmi devised by the (k>mnjonwealth 
Institute of Science and Industry for overcoming this difliculty. Internal 
combustion engines have been perfected fm* use with petrol, hut wlu*n a siinihir 
amount of research has bc(*n directed to the use of alcohol, this liquid may be 
found even more suitable than petrol. Attention is directed to the sugg(^stion 
that the distillation of power-alcohol should he undertaken in Kngland on a 
co-operative basis, whereby a central distillery would serve a iiumlx'r of farms, 

much on the same lines as with co-operative creameries; hut sueli a system 

would obviously mean a consid(?rable modification of existing Kx(‘ist‘ regulations 
for distillery supervision. Some interesting information is gi>'en rc'gardiiig the 
pro<luctioii of alcohol from Baw-mill waste, and the author considers that the 
facts indicate that ultimate commercial success in this direction is as.sured. 
At first, it was thought that twery saw-mill represented a possible location for an 
alcohol plant, but it was soon found that there were very few mills at which the 
conditions were altogether favorable for establishing a distillery. The “ life ” of the 
lumbering operations may be uncertain, the water supply deficient, labour facili- 
ties unfavorable, and so on. Wood-waste is bulky, and costly to handle and 
transport, so that it must be treated at the place where it is produced. It is, 

therefore, suggested that the saw-mills should produce the sugar solution from 

the waste wood, but should not ferment or distil it. The syrup could then he 
conveyed to large scale distilleries. Alcohol from the waste liquors in the 
manufacture of sulphite wood-pulp is being produced in considerable quantities 
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in Sweden. Synthetic alcohol from acetylene has lieen developed in Germany 
and Switzerland during the war; but it remains to be seen whether the industry 
will be permanently established. Mr. Simmonds is one of the senior analysts in 
the Laboratory of the Government Chemist, and, by reason of his eaLperienoe, 
is well qualified for the compilation of the book, which is well arranged and 
printed, while the information is lucidly presented and up-to-date, 

SOME PUBLICATIONS RECEIVED, 

Nitrogen Products Committee, Final Report . — ^This Committee was appointed 
in June, 1916, as a committee of the Advisory Panel of the Munitions Inventions 
DepaHment to consider, generally, wliat steps could with advantage lie taken 
to conserAT, and increase the national resources in nitrogen -bearing compounds, 
and to limit their wastage and to examine the relative advantages of the various 
methods for the fixation of atmospheric nitrogen. 

A grieiilt Ural Gazette of New South Wales {March). — H'he articles include a 
paper by H. Wenholz, B.Sc., on the factors making for soil improvement for 
maize, ami deals paTtioiilarly -with manures and fertilizers. F. B. Guthrie, A. A. 
llamsay, K. M. I'etrie, and F. J. Stokes have prepared a list of fertilizers 
obtainable in New South Wales, together with their composition. “The com- 
position of various lead arsenates” is eontributeti by A. A. Ramsay. 

The Journal of the Department of Agriculture of Victoria {M.arch ). — ‘The 
principal articles are ‘*Tlie Goroke Crop and Fallow CotniHjtitions,” by H. A. 
Mullet, B.Ag.Sc.; “Agriculture in Denmark,” by R. T. McKenzie; “Pear Grow- 
ing in Victoria,” by E. Wallis, and “Some French Swoet Wines,” by F, de 
Castella. 

Journal of the American Society of Heating and Ventilating Engineers 
(January ). — ^Diis issue forms the initial number in the new monthly plan of 
publication authorized by the society. F. W. Staley, writing on “Oil Fuel,” 
sets out the advantages of liquid fuel. E. R. Knowles, in an article on 
“ Pulverized Fuel,” points out that, although great Improvements have 
been made in the methods of utilizing e^>al as a fuel — from the first 
crude use in varying sized lumps, hand firetl in crude and inefficient 
form of boilers, to the pres<}nt-day practice of using finely-graded coal, 
mechanically fired in the most eflicient type of lx)ilers — 'yet notwithataiulinsc all 
this advancement present boiler practice with the l^est equipment wastes from 
25 to 35 per cent, of the heat vahie of the fuel consumed. Diagrams sliowing 
the various types of furnaces are given, and various combustion prolilems are 
dtmlt with. An advance in air conditions in s<;hool buildings is described by E. 
S. Ilalkstt. To sum up the resultvS of a year’s teste with ozone, the following 
facts are indicated: — ^Ozone destroys all odours resulting from the respira- 
tion, bodies and clotbing of the children. It produces a mild exhilaration 
resembling that of a sea breeze or the air on a morning after a thunderstorm. 
It removes smells from the building due to l(4gment of dust in ducts and the 
like. It destroys toilet room odours. When used in proper concentration for 
ventilation it has no odour itself. It reduces weight in persons corpulent from 
inactivity. It appears from limited data to be a preventive of influenzav It 
undoubtedly is of great value in the treatment of influenza and pneumonia/ as 
demonstrated in th^ influenm hospitel in Bt. Loiiis last year. To this should 
be added tlie evidence adduced by tlm medical authorities of Frimc^ that oeoim 
increases greatly the oxyha^moglohin of the blood, thereby inereaS the 
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carrying capacity of it. Tliis in turn cures anaemic persons. The introduction 
of oxone in ventilation would probably remove the necessity ft)r open-air schools 
now comnum in most cities. '*Fuel Oil Kquipment/* hy John 1*. Leask; “Oil 
Fuel u. Coal,’^ by 1). M. Myers; “ Four Years' Kx)x*rience in prevention of 
Corrosion of .Pipe/' by F. N. Hpeller and W. H. Walker; “The Magazine Feed 
Boiler and Fuel Conservation," by Chas. F. Newport; and “Heat Losses from 
Direct Radiation," by J. R. Allen are other artiedes. 

The Journal of the Franklin Institute {February) contains an article on 
Bound Ranging, by Professor A. Trowbridge, who was in technical cliarge of 
Bound and Flash Hanging in the xV.E.F., in which he describes the principles 
of the scieiK^e and the work done on the Western Front. Tlie relative merits of 
Monocular and Binocular Field Glasses are discussed by E. P. Hyde, P. W. Cobb, 
H. M: Johnson, and W. Wieniger. “The Absorption of Nutrients and Allied 
Phenomena in the Pitehers of the 8arraceiiiace;e*’ is contributed hy J. S. Tlejdnirn, 

E. Q., St. John, and F. M. Jones. “'Branneritc, a new V.'raiiium Mineral," is de- 
scrilHjd by F. L. Hess, A. B. and R. C. Wells, Ph.D. 

Journal of Agricultural Research, jmblished hy authority of the S<‘(retary of 
Agriculture, United .SLites of America, with the c(>-Mj)erati(*n of the Association 
of J..and Grant (.\>neges { February ). Contents: “ European Fruit Fly in North 
Americdi," by J. M. Aldrich, “Lepidoptera at Light '.rraps," hy V\'. B. J'urner, and 
“Life History of Knbiomyia calosomie, a Tuchinid Parasite of Calasonia Beetles." 

The Anatomieul flevord {January) from the Wistar Institute of Anatomy 
and Biology. 

The American Journal of Anatomy {January) from the Wistar Institute of 
Anatomy and Biology. 

Select list of works relating to (’ity Planning and Allied Subjects from the 
New York Ihiblic Li]>rary. 

A Critical Fevision of the Genus Eucalyptus^ hy J. H. Maiden, I.S.O., F.K.S., 

F. L.S., Government Botanist, New South Wales. Vol, IV., parts 9 and 10. 
Price 2s. Od. each. Government Printer, Sydney. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any respOnsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffer<jd MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Industrial Progress and Scientific 
Research. 

11 K first bulletin ]mblislied by tiie National lii'scarch Council 
of the United SratOvS of Ainorica eoiuprisos a seri(‘S of sliort 
stnienients upon tlio national im[>ortaTi(*o of scdontifie and 
industrial reseaix’h. From a country which, perhaps with 
the oxccplion of {i(‘rinany, has done inor(^ than any other 
to (mcoura^i* and }iaTids<>imdv subsidize Tcsearch into industrial 
probloins, tho cniplnisis wdiich is laid U})ou the necc.ssity of lar^i^ely 
incrca.sod effort in this direction cannot bo idly i<j:uorod by countries 
wliich have oillior to make or retain for tluunsolvos a place among tlu‘ 
beading nations of flic world. Tiw war is over, and the inteinuitional 
competitions of peace liavo been resumed. The oi)je(*t of Miis publica- 
tion, prepared by leaders in the scientific and industrial world of 
America, is to stimulate their nation to further action. They clearly 
realize that the prizes in the race for industrial and comimu’cial leader- 
ship must inevijably go to the nation wliich maki^s the best ns(‘ of its 
scientific forcCvS. 

One aspect or another of this vital problem is discussed by ineu who, 
by reason of their close asKSociation with science and with industry, are 
best qualified to express an opinion. The one fact common to all, 
however, is the close connexion in recent years between industrial pro- 
gress and industrial research. Large industrial enterjirises have deve- 
loped mainly through the organization of their scientific departments. 
C.774$— 2 257 
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At the .same time, tlie extraordinary results accomplished in agricultiiTe 
of recent years have been brought about by State scientific investigation 
and co-oporation. 

A contribution by Mr. Henry S. Pritchett, President of the Carnegie 
Foundation for the Advanceinent of Teaching, deals with tlie function 
of scientific research in a modern state. The world,” he writes, still 
conceives of scientific investigators in much the same light as the old- 
tirne prospectors for the precious metals — each individual sinking his 
shaft here or tliero, as chance or inclination may carry liim. Of the great 
number so engaged, a very few will strike’ v(vins of pure gold, a large 
number will obtain one that wdll at least repay the labour and cost in- 
volved in their adventure, but the groat majority will sink holes in 
barren and fruitl(\ss soil.” But, as be points out, the prosecution of 
research to-day is u])on an entirely different basis. Research, to be 
effective, mnst b(‘ organir.ed and co- 0 ])erative. Tiie scientific worker 
must know what has gone Ixffore, and wliat bis cont(mi|K>ra.ries and co- 
M'orkers are doing, or he will waste his life in diiplicating effort. 

Th('. great (fermari industrial research (^stablislimont at ( -liarlotten- 
Inirg and (*ross1ichterfe]d<‘ is nn'ntioned appreciatively ly otic rn* more 
writers, and is instanced by Mr. Pritchett as an illnsiration thai th<^ 
]*esearch luen of a nation should not be isolated individuals, but a c*o- 
operating army, hi tins vast (*stal)lishnieni, I'overing nniny acres, are 
brought togeth(\r research mcm from every field of .sci(mce, working to- 
gether in the solution of prohlenis arising in tlu^ industries. As a 
I’csult of this co-operation, the (ilerman mannfactunu’ may rak<‘ to this 
gr(nit rovscaircli laboratory any problem of scientific industry.” 

In the Minted States of America, concern is ex|>res8ed, imi so niucli 
for tlie large industries, wliic’h liave develoja^d i‘esearch f](‘i>artTneiits at 
the coiniiieMceinent of their industrial enteri>rise, but for vSmall and novel 
industries, w’bich are unable to carry tlie burden of a higlily organized 
research department. ‘•Unless something is done” states Mr. Theodore 
N. Vail, tlie President of the American Telephone and Telegra|>h Com- 
[lany, “ to meet the needs of such industrial eHlablishments, a type of 
onku-prise which has done much to advance civilization and to promote 
industrial progress wdll tend to disappear because of the impossibility 
of competing with larger and well-established industrial organizations.” 

Mr. AmbroKSO Swasey, President of the Warner and Swasey Com- 
pany, emdits the great advances in indu8ti*y chiefly to scientific 
research, and .to the work of the technician, which has made practicable 
and applicable the deductions of the scientist. Mr. A. W. Mellon, 
President of the Mellon National Bank of Pittsburg, urges an Under- 
standing on the pari of industrialists as to the requirements of indus*' 

trial research. In his opinion, the fundamentai differences between 

■ 
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pure research and iudiiHtrial rfjseareh are traceable to the differences 
in the poise and personality of the representative's of each type of scien- 
tific investigation. Sncce^ss in genuine industrial research presupposes 
all the (jualities which are applicable to success in pure science, and, in 
addition, other qualities, executive and personal, more or less unessen- 
tial in the j)ure research laboratory. At this point enters the real value 
of a system of co-operation between scfence and industry; the indus- 
trialist is aided by being tanglit the correct metliods to follow, and hy 
guidance in the selection of lh(‘ ])roper type of ^^search ni{‘n lo carry 
on his work.” 

E. N. R. 
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IMPORTATION OF EX-ENEMY PUBLICATIONS. 

The iTistitute of Soi(*iiee and Industry lately approaehed the Govern- 
ment with the request that the embargo at present placed on the impor- 
tation of seientihe and tecdinical publications of ex-enemy countries be 
removed. The Cabinet decided that scientific literature may be imported 
subject to a list of the publications desired being submitted to and 
approved by the Minister for 'JVade and f ■uslonis. I'liis list was sent 
to the Bepartinent of Trade and Customs, and tiie Department lias now 
replied permitting the importation of all publications in the list, riie 
list comprises 1()4 periodicals and the publications of K12 .societie^^ and 
institutions. It includes all the periodicails which were known to have 
been received in the Commonwealth bc'fore the war. A copy of tlie list 
IiRkS been sent to the. |)rincipal learned societies and institutions in 
Australia, with a requ<*st for sugge.stions and additions for a supple- 
iiientary list for wliicli it is proposed to seek unfettered importation. 
It has been found practically impossible to furnish a list of books, 
catalogues, and publications of international sdentific congress<;*g, the 
importation of which will only be |>erinitt(al provided details an..* 
supplied in each ease. 


ARTIFICIAL COAL. 

ITie Norwegian engineer Strelilenert has discovered a process by 
which coal can be. and is now being produced from the waste waters of 
cellulose factories. Ilie manufacture of W'ood pulp is, as is W(dl known, 
the staple industry in Noi’W'ay, so that the inanufaciiire of coal as a by- 
product, though it may sound incredible, promise's to be a new and 
potent source of the world^^ fuel supply. We have known for some 
time that these waste waters are of some fuel value, since alcohol has 
beim manufactured from theni during the shortage of petrol as motor 
spirit, for internal-combustion engines during the war. Tln^se waters, 
whieb^ at one time were allow'ed to pollute the rivers, contain valuable 
organic matter. The process of converting them into coal is as fol- 
low\s: — The free sulphurous acid in these liquids can be oxidized into 
sulphuric acid, and under high pressure this acid will decompose the 
lignin sulpho-salts which are also contained in the waters, so that for 
every ton of wood pulp 540 to 900 kilos of fx>al can be produced, which, 
moreover, contain only 4 to 5 per cent, of ash, whereas ordinary steam 
coal frequently contains from 10 to 20 per ceni. This artifieiaV coal 
has a heating value of 6,800 units. A wood-pulp factory with an annual 
capacity of 25,000 ton.s can thus produce as a by-product an anmial 


EDITOEIAL. 


22,000 tons of coal. According to the iTiforination given by the inventor, 
the cost of the necessary plant for su(*h an installation is about 000,000 
kroner (£33,375) ; and the cost of producing one ton of coal is estimated 
to be, in nonnal times, between 5 and 6 kroner (bs. 7d. and Os. Od.), 
while at the present day it is about 10 kroner (11s. lid.). . The artificial 
eoal so produced may eilher be burned in its slightly moist state, as 
produced, or it may he dried and used as pulverized fuel. Tlie first 
factory of this kind has recently been set to work in Greaker, near 
FnaJerikslad. -Enf^incering and Indusirial Managenieni. 


RESEARCH WORK IN MINING INDUSTRY. 

The b\‘d(‘]*Ml ]>iii*i*au of Mines in the Enited States of America is now 
<a)ndiieting eleven ncinlng ex|)eri mental stations. One of tliese, i,e., 
at Columbus, Ohio, situated at a clayxyorking <-entre, is employ(‘d mostly 
on ceramic problems. In Ameri<‘a there are about 4,000 firms rmaniifac- 
iuring elay products, including brick, tile, sevv(‘r pipe, conduits, hollow 
blocks, archit(M‘tural l(‘rra cotta, porcelain, earthenware, china and art 
potku'y. The amount invested in these indusiries is approximately 
£75,000,000, and tlie value of tlie products excetKls £40,000,000 annually. 
Th(‘ station at iJarth'sville, Okla., is investigating problems that arise 
in the proj)er utilization of oil ami gas resources, such ns elimination 
of wasle of oil and natural gas, improveme.nts in drilling and casing 
wells, prevention of \vat(*r tronbles at wells, and' of waste in storing and 
refining petroleum, and the recovery of gasolim* from natural gas. 
What the 'Rureau of Min(\s lias done for the great coalmining industry, 
(dii(dly through iiivi'stigat ions at tin* (‘Xjieriment station at Pittsburg, 
Pa., has heen published in numerous reports issued by the Bureau. 
Some of tlio more important accomplishments have been the d(?velop- 
ment tind introduction of pennissible ex])losives for use in gaseous 
iniTies, the training of thousands of coal miners in mine>rescue and the 
fir.st-aid work, and tlie conducting of coinhustion investigations, aimed at 
imu'eased tdllciency in the burning of coal, and the effective utilization of 
our vast deposits (d lignite and low-grade coal. The Salt laike Chty 
station has devised novel methods of treating (‘ertain low-grade and 
complex ores of lead and zinc. These methods show a largo saving of 
metal over methods hitlierto employed, and have made available ores 
wliicli other methods could not treat profitably. Tlie Seattle station is 
busy with the tretitmeut of the low-grade, ores of the north-west, and 
the mining ami utilization of the coals of the, Pacific States; the Tucson 
station is working on tlie beneficiatioii of low-grtide copper ores; and 
the Berkeley station has sliowm how losses may be reduced at (luick- 
silver plants and how metliods at those plants can he improved. In the 
conduct of these, iiivestigatious the Bureau stacks, and is obtaining, the 
eo-operation of the mine operators. At more than a dozen mills in the 
west, engineers from the vstations are working directly with the mill 
men on various problems, ami the results they already have obtained 
more than warrant the existence of the stations. Success in solving 
one problem may easily l>e w^orth millions to the country. Mining men 
are using these stations more and more freely, as they realize that the 
Government maintains these stations to help them, and that the 
difficulties^ of the operators, both large and small, receive sympathetic 
consideration and such aid as the stations can give. 
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U.S.A. NATIONAL RESEARCH CGUNC1L---GIFT OF £1,000,000. 

The National Research Couneil of America has received a gift of 
£1,000,000 from the Carnegie Corporation of New York, and it is 
proposed to expend a portion of the money in erecting at Washington 
a home for the Council. In announcing this gift the report from the 
Council says: — This impressive gift is a fitting supplement to Mr. 
Carnegie^s great contributions to science and industry. The Council 
i.s a democratic organization, based upon some forty of the great scientific 
and engineering societies of the country, which elect delegates to its 
constituont divisions. It is not supported or eontrolled by the Govern- 
ment, differing in this respect from other similar organizations estab- 
lished since the beginning of the war in England, Italy, Japan, Canada, 
and Australia. It intends, if possible, to achieve in a deinoeracy, and 
by democratic methods, tlie great scientific results which the Germans 
achieved by autocratic methods in an autocracy, while avoiding the 
obnoxious features of the autocratic regime. The Connell was organized 
in 1916 as a uKoisure of national preparedness, and its efforts during the 
war were mostly confined to assisting rln‘ Govern men t in the solution 
of pressing war-time problems involvitig scientific investigation. 
Re-organized since tin' war on a peace-time footing, it is now attempting 
to stimulate and promote scientific re.search in agriculture, medicine, 
and industry, and in every field of pure science. The war afforded a 
convincing demonstration of the dependence of mo(h‘rri natifms upon 
S(;ientifio achievement, and nothing is more cerlaiu. than that the 
United States will ultimately fall iKdiind in its competition with the 
other great ])eoplos of the world unless there be persistent and energetic 
effort expended to fosttu* scientific discovery. 


JAPAN’S CHEMICAL INDUSTRY. 

It is widely knov\ui, in a general way, that the war has stimulated 
industrial development in Japan in a niost remarkable manner. The 
extent and the nature of her industrial aehievementR, however, 
are not fully realizfxL In the Journal of Industrial and Engineermg 
Chemistry, Vol. 12, No. 28, an article by Mr. O. P. Hopkins deals 
with the efforts of Japan towards the development of her chemical indus- 
try, and he clearly shows that sound progress has been made in many 
lines. Important features of the review deal with the development of 
a coal-tar industry, the produifttion of alkalies for the pa|>er, glass, tex- 
tile, and soap industries, progress in metal refining, and the greatest 
possible utilization of water power in electro-chemical processes. The 
manufacture of iodine and potash from kelp, of glycerine, paints, 
fertilizers, the tanning of skins and hides, and many minor lines have 
also been pushed energetically. The statistics of production and trade 
indicate the nia^vitude of many new industrieB. In lOlfi an Act was 
passed to subsidize one company for the manufacture of dyestuffs, and 
under this Act was organized the Japan Dyestuff Joint 

Stock Company, with a capital of i^pO,0OO, The (fevernmen^^ 
teed dividends of 8 per oent^ and at first, on 

the part of unprotected maimfaotur^^^ to fear the competR^^^ 
firm, and resent the actioii of the Qovernm^ By the middle of 1918 
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there were 100 factories in existence, exclusive of small concerns manu- 
facturing inferior goods, with a total capitalizatioii of £1,500,000. 
Imports of aniline dyes into Japaxi had fallen from 9,700,000 lbs. in 
1913 to 2,500,000 in 1918. Artificial indigo, of which, in 1913, over 
2,000,000 lbs. was imported, ceased to be brouglit in from abroad. 
Exports of glass and glassware jnmf)ed from a value of £300,000 in 19K5 
to £1,400,000. ill 1918. In ])aints exports have increased from less tluui 
half a rnilUoii to more lb an 15,000,000 lbs. since the war started. 
Exports of soap and glycerine, in four years, moved from £150,000 
animally to nearly £500,000 in five years. Soda and bleaching powd(‘r 
and sulphur are otlu^r important items whose production liave under- 
gone enormous inen^ase since the commencement of the war. 


JAPANESE IRON INDUSTRY. 

The iron indnsli'y in Japan made steady development (luring the 
war. Jn 1913, pist Ix^forc^ the war, the volume of pig-iron produced 
in Japan totalied 240,000 tons, and steel 250,000 tons, lint pig-iron to 
be turned out in Japan during 1919 and 1920 is expected to amomit to 

1.200.000 tons, i.c., 900,000 tons from Japan })r()per, 80,000 tons from 
Korea, and 240,000 tons from Manchuria. It is also expccK^d. says t!ie 
Herald of Asia, that pig-iron and steel to be d(‘nnin(led during 

will reacli 430,000 tons and 1,300,000 tons res|>e(*tively, but iron ionn- 
dri(*s in Japan are now aide to nnaa all tin* (hmiand exce];»tlng special 
kinds of stc^d and Iron. Particulars i)f iron foundries in Japaji, and 
their capacity, are as follows: — (Government Foundry ( Yawata ), 400,000 
tons; liokkaido (Wunishi), 150,000 tons; Toyo* ('robata), 150,000 
tons; Tanaka Kozan (Kaniaishi), 120.000 tons; Xippon Smrtelsu 
(Kokura), 10,000 tons ; Xippon Seiitetsu (Ivurosaki ), 15.000 tons ; 
Tok\n.) Scnjtetsn, 100,000 tons; Sanyo Sentetsvi (Otake), 8,()0(t tons; 
Sojijin Seiiretsu, 10,000 tons; Mitsiibisiii (Kyomipo, Korea), 80,000 
tons; Pen-Hai-hu (Manchuria), 00,000 tons; Ansluuiclmn (Manchuria), 

150.000 rmis; others, 27,000 tous. Total, 1.220,000 tons. 


AEROPLANES ASSIST FOREST DEVELOPMENT. 

That aeroplanes will in the near future play an iMiporlant part in 
the devcdopnient of forest areas is certain. In this issue of Scleave 
and Indmtry, M>. Ow^eu Jones, chairman of the Forestry Commission, 
suggests a means of co-operation between the military authorities and 
other Government Departments for the employment; of aeroplanes for 
photographic survey work, in a dis<*ussioii of a scheme submitted to the 
Instittite by' Mr. H. E. S. Melbourne, of South Australia. Jn the 
Ilnited States already one of the peace-time uses for aircraft is for 
forest fire or patrol. Mr. Clivo Leavitt, in a bulletin published by the 
Commission of Oonservation, Ottawa, Canada, points oiil that, in the 
United States^ experiments have been carried out in sotne of tlu^ Western 
States, tinder an arrangement between the Air Service and the Forest 
Service, These trials produced such promising results in tlie prompt 
discovery and reporting of forest fires that a greatly-enlarged programme 
for^ the current year is under consideration. Col. IT. H. Arnold, of the 
TTnited States Air Service, has presented to his Government a report 
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recommending that an air patrol be inaugurated to cover all lands — 
Government, State, ami private — in Western Wyoming, Montana, 
Idaho, Washington, Oregon, and California. This would require five 
complete observation squadrons of eighteen planes each, or ninety planes, 
with pilots, ol)servers, and complete squadron equipment, each plane to 
be equipped with radio sets for sending location of fires discovered, and 
two i>lanes in each squadron, to Ix^ equipped with wireless telephone 
sets and cameras. Operators for wireless stations at bases and sub- 
leases, and the establishment of pigeon lofts at bases and sub-bases 
would also be required. A resolution of the Western Forestry and Con- 
servation Association points out that the use of airplanes to protect the 
nation’s forests giv(‘s opportunity for the training of pilots and observers, 
while serving a purpose, which, in itself, fully justifies the expense 
involved. Th(‘ experiments along- this line in Canada have been com- 
paratively limited, being confined, during the past surmner, to two sea- 
planes loaned by the Dominion Governnient to the St. Maurice Forest 
Protective Association. The Quebec Oovernment has also co-operated 
by aiding the work with a cash grant. Jn Canada, the whole question 
of the Dominion (xovernnient’s programme of air services is under 
consideration by the Air Board. As the possibilities and limitations of 
peace-time uses of aircraft have been by no means fully demonstrated, 
it is logical that the Dominion Government should take the lead, in co- 
operation with the provinces, a.s to services of an essfmtially public 
character. Experirmaitation and demonstration are essential if this 
wonderful new development, resulting largely from the war, is to play 
its full part in the peace-time development of Canada. 
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The Work and Present Position 
of the Temporary Institute. 

'«siS© 

I. — l.N iTi AL Action . 

The first steps l towards the formation of a (Jominon wealth Institute of 
Scieuee and Industrj were taken in Jaiuiarv, 1916, wheti the Prime 
Minister eonvened a (•onf(‘reiK*e in Melbourne to eonsider the matter. 
At this Conference then* were present tho Ministers of Agriculture for 
Victoria, South Australia, and (iuoenslaud; representatives of tlie State 
Uni v<*rsi ties and of tlu.* Inter-State Corniuission ; and the Presidents of 
the Associated (Jharnbers of (hmiinerce of Australia and the Associated 
ChamlKU’s of Manufactures of Australia. In addition, other leading men 
engaged in scientific and industrial pursuits altend(‘d from each State. 
ITie Conference was thus thoroughly representative of all interests 
con(M‘rned. 

At this Conference a scheme was prepared for the establishment of 
a pennanent Institute of Science and Industry, and for the creation of 
a temporary Advisory Council to carry out certain initial work pending 
the establishment of the permanent Institute. It was anticipated that 
the permanent Institute would be established by Act of Parliament 
shortly, and ])robably soon after the return of the Prime Minister from 
England in 1916, and it was solely on tliis understanding tliat the 
proposals for the creation of a mere temporary body to pave the way 
for the permanent organization were adopted and tliat the members of 
the Advisory Council agreed to undertake the preparatory work. 

II. — Estabusjimknt of TKAiroKAKY Aovjsoky CorNciL. 

The temporary Advisory (.-ouneil was accordingly appoint ( t 1 by the 
Government, and held its first meeting in April, 1916. *At this meeting 
the Ministers for Agriculture^ for Victoria, Queensland, and South Aus- 
tralia were present. The New South Wales Minister for Agriculture 
was represented by the Under-Secretary of his Dopaj'tmont, but the 
Ministers for Agriculture for Western Australia and Tasmania were 
unable to be represented. Ilt^presentatives of Science and Industry 
from all the States wore also present. An Executive Committee was 
appointed^ and State Committees were established in each State. 

The temporary body was designed to prepare the ground for the 
proposed permanent Institute and in particular to — 

(a) consider and initiate scientific research in connexion with 

or for the promotion of primary or secondary industries 
in the Commonwealth, and 

(b) collect industrial scientific information and to form a 

Bttreati for its dissemination amongst those engaged in 
industry. 
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The Executive Committee having made preliminary arrangements 
for carrying on the temporary work, a meeting of the whole Council, 
representing all the States, was held in August, 10.16, when the scheme 
of work was discussed and approved. A further meeting of the whole 
Advisory (council was held in July, 1037, when the scheme for the 
work and organization of the permanent Institute formulated by the 
original Conference of January, 1916, was elaborated and approved 
uiianimously. 

111. — IisiTiAL Work of Tkmpouaky Body. 

The work of the temporary organization has been carried out mainly 
by the Executive Comniitteo and the State Committees. By the middle 
of 1917 the temporary body had completed the work for which it was 
specifically appoiiit<‘(l, and informed the Commonwealth Government 
accordingly, and urged it to establish the permanent Institute forthwith. 
The temporary body, however, at the request of the Government, has 
continued in existenee, and for over three years has carried out work 
of a permanent nature, for which its scheme of organization, working 
mainly through honorary Committees, is liot suitable, and for which its 
powers and financial resources have Wni quite inad(‘(]iia1e. 

In order to prepare the way for the permanent Institute a great deal 
of preliminary work liad to be done. Th(.> iirst work was tlie taking of 
a problem and industrial census to ascertain what are tlie maiti scientific 
and teelmical ])j*ohleuis affecting indust ri(‘s in each State, and which 
industries are most likely to be benefited and develo[>ed as tlie result of 
industrial research, Theii, as it was pro|>osed to utilize as far as prac- 
ticable existing laboratories and institutions Und to avoid overlapping 
and duplication of effort^ a complete register was eoiupik>d of the 
personnel and facilities available for rcs(?arcli work at laboratories 
throughout Australia. Registers were also compiled of research work 
in progress at these laboratories and at the State Government Experi- 
mental Farms. As the activities of the future permanent Institute would 
necessarily depend very largely on the number of properly- trained 
scientific investigators available in Australia, a record was maclc of the 
existing facilities for training such men and of the .supply aviulablc. 

Another important matter to which considerable attention was given 
was the establishment of co-operative arrangements for carrying on 
research work with State Government Scientific aijd Technical Depart- 
ments, Scientific and Technical Societies and Associations, and other 
aitthorities. Though it wEkS found at first that there was some disin- 
clinatiou to co-operate on the part of persons who had not been informed 
as to the aims and policy of the Institute, all such opposition has now 
disappeared, and the State Government Departments and scdentific and 
technical societies are now all co-operating with the Institute and sup- 
porting its work. 

In accordance with the functions which it was established to per- 
form, the temporary Institute initiated a number pf research investi- 
gations. Though it was contemplated that any work initiated in this 
way would be handed over at gn early date to the ^ Inisititute, 

a number of the investigatiDiis have, as will appear below, been aiready 
.completed.,- 
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IV.— Eesjeabch Wokk. 

Owing to the fact that the temporary Institute has no laboratories 
or research staff or apparatus of its own, it had to arrange as best it 
could for investigations to be carried out at existing laboratories and 
institutions in Australia. The plan of action in each ease has kien to 
gather and study all available information in the form of existing 
reports, &c., and lo take verbal evidence, where i)ossible, from men 
known to k authorities on the special question, and then to appoint 
a small Special Committee of experts either to give further advice and 
information with a view to future research by tlie jK^rmanent Institute, 
or where practicable, to carry out actual exi)erirnental work. 

'rbt\se Spe(dal Committec\s consist in eacdi case of the best experts 
available, both on the scientific and industrial side, vvliether members 
of the tevnporary Advisory (’orincil or not. In this way it has k^en 
possible to obtain the advice and assistance on any particular |^robleni 
of the leading experts throughout the Commonwealth. Particular atten- 
tion has been paid to s<‘cure adequate representation on these Commit- 
tees of manufacturers and other persons engagtMl in industry, and mu(*h 
benefit has b('en deivhed from this eombiiialion of the scientific and 
industrial points of vi(*w. The members of these ( ■ominittees act iii a 
puredy honorary capacity, and it is only by reason of tlteir enthusiasm 
and self-sacrifice that the temporary organkation lias ken able to carry 
on it.s work. It is anticipated that the peruianent Institute will have 
gr(‘ater powers, and will be enabl(‘d by Act of Parliament to biuld and 
equip lalioratories and a])point its own sciejitific staff' for the (‘onduct of 
necessary rcsearelies, vvliih*, of coursi^, it will continue to avail itself 
also of all existing facilities and assistance. 

V. — Wokk Accomplisiiko axd in PivMXotKSvS. 

A prihrls of the more important work carried out and in progress is 
given in the following ])aragrapbs: — 

X.—Afjrladtura! and Pastora] 1 ndurStricH. 

1. General. — The loss caused to the agricultural a ad pastoral indus- 
tries of Australia, and the secondary industries dependent on them, by 
diseases, posts, and parasites amounts to millions of pounds per annum. 
Nearly all the most serious pests in Australia have k‘en introduced from 
otJier countries, but now that many of them Inua* spread over the whole 
or a great part of Australia, the work of eradication will be costly 
and take a number of years. Before an efficient campaign against any 
of these pests can bo organized, it is necessary that present kno^vdedge 
should be supplemented by a comsiderable amount of scientific investiga-* 
tioi), and by the co-ordination of effort in the various States. For 
example, it is essential that the life-historiesS of the pests should he more 
fully understood. The temporary Institute has carried out a consider- 
able amount of wmrk in this connexion, hut with the resources at its 
disposal it has not been able to do much in the direction of organized 
efforts for eradication, 

Oaitle Tick Pss/.'^The cattle tick pest, which anmially levies 
a huge toll on the cattle industry of Australia, has received .special 
attention, Seientifle investigations into the life-history of the cattle 
tick in AuBtraiia have been undertaken, and the valuable results which 
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were thus obtained point to a nieans of effective control by a systoni of 
quarantine. Altbougb this work constitutes a big advance, the tem- 
porary Institute has neither the necessary administrative powers nor 
funds to undertake a campaign for the eradication of the tick. A Con- 
ference was, however, held in February, .1918, with the New South 
Wales and Queensland authorities, and recoin men da tions were made to 
carry out such a cainpaign. Another matter which is being investigated 
by the Institute, in co-operation with both the New South Wales and 
Queensland Departments of Agriculture, is the determination of the 
composition and strength of cattle tick dips. 

8. Worm Nodule Disease , — As regards the worm nodule, the pre- 
sence of which in cattle in certain areas of Australia constitutes so hig 
a handicap to the beef-export trade, little was known how the disease 
is transmitted. The In.stitute has carried out investigations, and has 
obtained valuable evidence concerning the means by which the disease 
is transmitted. Ex)X‘riments will be made next season to determine this 
point more definitely, so as to ascertain the most likely methods for 
the effective control of the dis(^a.se. 

4. Tuberculosis in Stock . — This is another matter which is hoing 
investigated. The first step was to obtain authoritative information 
from each State ns to the prevalence of the disease, the sources of 
infection, the losses caused, and preventive methods at present in opera- 
tion. This work has practically been completed, and, as in other cases, 
was performed gratuitously by leading veterinary officers, pastoralists, 
and others scientifically and economically interested. 

5. Sheep Blotvfly . — Important investigations on the sheep blowfly 
pest have been carried out both in New South Wales and Queen.s- 
land, especially in regard to the utilization of natural parasites 
which destroy the pupa? of the blowflies. Demonstration work 
is now going on in New 'South Wales under a grant made by 
the Institute. The results so far obtained have been satisfactory, and 
afford hope that, if the methods adopted are put into general op(?ra- 
tion, the seriousness of tlie pest will ])o very considerahly diminished. 
Further investigational wn,)rk by the Institute has, to a large extent, 
been hung up, as the investigations have now reached a stage at which 
they cannot be efficiently continued unless larger funds are made avail- 
able for the employment of properly qualified assistants. 

6. White Ant Pest . — The white ant pest causes great losses in Aus- 
tralia by reason both of the damage done to buildings and agricul- 
tural crops. The Institute has collected from experts information on 
this matter, and in co-operation with the New &uth Wales Govern- 
ment is initiating a scheme of investigational work. 

7. Prichly P^?ar.-~ Prickly pear in Australia covers an area of about 
23,000,000 aeres, which is greater than the total area of cultivated land 
in the Oommonwealth (17,000,000 acres)i The pear is spreading at the 
rate of about 1,000,000 acres annually. In November, 1916, the Insti- 
tute^ presented to the Governineut a scheme of investigational: w^ 

a view to the eradication of the pest. has since been 

approved by the Oommonwealth, New Sonth Wales, and Queensland 
GoviBfrnihents. It provides for investigations as to tho suH^^ 

■ 268 . ■ ■' / 
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insects and fungi known to be inimical to prickly pear. The effect of 
poisons on the pear has been fully investigated, but chemical poisoning 
is too expensive, except on agricultural land, which is but a small pro- 
portion of the infested area. Various proposals have been made to 
cope with the pf‘st by mechanical means — by cutting it or rolling it 
down — but these have not been found practicable. It is believed that 
the only economical and hopeful method of solving the problem is to 
find some natural enemy which will destroy the plant, and thus restore 
the balance of nature. Arrangements have been made to bring the 
Stehemo of investigation into o]>cration immediately, the cost being 
shared by the Commonwealth, Noav South Wales, and Queensland. 

8, Flax Indiuitry. — In November, 1917, an Inter-State Conference 
of agricultural scientists was convened by the Institute, and this has 
had most important results. In the first ]>lace, as a direct result of 
the discussion on the cultivation of fibre plants in Australia, the Execu- 
tive Committee obtained from the British Government a guarante(^d 
price for flax. A recommendation was then made to the (Government 
for the establishment of a special Flax Industry Committc>e. This was 
done, and the area under flax has already increa^sed from about 400 to 

2.000 acres. As soon as there is an assured production from about 

10.000 acres, it is highly probable that the establishiiient of the linen 
textile industry in Australia will be assured. 

9. Cotton Groiving, — Varieties of cotton seed specially suitable for 
cultivation in Australia are being introduced by the Institute for experi- 
mental purposes. On the recornaiendation of the Institute the Goverii- 
nient has guaranteed a minimum price for cotton cultivated in Aus- 
tralia. It is expected that this will lead to a considerable extension of 
the area cultivated. 

30, Seed Improretaent, — Considerable loss and inconvenience result 
in Australia from tlie absence of any proper classification of cultivated 
varieties of crops. The Institute has undertaken investigational "work 
in connexion with the nomenclature of cereals, tin*, elimination of 
undesirable varieties, and the exchange and dissemination of vseed 
samples for research wx)rk in the several States. Valuable progre»ss has 
been made, and -already all the leading Tarietie.s of, wlieat have been 
dealt with. 

11. Native Orasses and Fodder Plants, — An Inter-State Committee 
of experts is at w'ork on the question of the collection, propagation, and 
improvement of the most promising indigenous grasses and fodder 
plants in Australia. This is of far-reaching importance to tlie pastoral 
industry. 

12. Viticnltural Problems , — In co-operation wuth the Victorian 
Department of Agriculture and associations of irrigators representing 
Ifew South Wales, Victoria, and South Australia, important investiga- 
tiopal work is being carried out by tbe Institute regarding viticultural 
problems, including both methods of cultivation and treatment for 
insect and fungus pests. The associations recognise the value of scien- 
tific research on vificultural problems, and are contributing up to 
£1,600 n year towards the cost of the work. The Victorian Department 

^Sf^i<5Wture is co-op with the institute in these investigations. 

■ 2^9 ■ ■■ 
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13. Castor Beans. — Valua'ble results hav^ already been olbtained 
from experimental work on the cultivation of castor beans in Queens- 
land, and it appears likely that this will have practical results of 
importance. The Queensland Acclimatisation Society is co-operating 
with the Institute in the work. 

14. Sorghum . — Systematic experiments are in progress in 
South Wales, in co-oj)eration with the State Department of Agriculture, 
regarding the possibilities of utilizing sorghum as a raw material for 
the distillation, of (power-alcohol. 

B. — Forest and Vegetahh Prodiicis, 

1. General. — I'he vegetation of Australia is highly peculiar, a great 
niimher of the eoinmoncst nn'd most widely distributed plants of the con- 
tinent being quite distinct from those of other countries. Many whole 
groups of p.lants, comprising the genus Eucalyptus, which includes most 

. of our forest trees, are entirely Australian. The fact of this high 
degree of peculiarity in our flora renders it essential that for the full 
development of the forest and vegetable resources of our continent 
researches into the products of all our indigenous plants should be 
conducted. It is not improbable that work of this nature may reveal 
new oils and drags of importance to mankijid, new sources of dyes and 
tatinin, or timbers specially adaptable to certain particular risen. Most of 
the drugs, spices, &c., of India and America were discovered and utilized 
by the natives of those continents before intercourse* with Europe o])ened 
up a trade in tliose products. In Australia, however, the natives made 
very little use of the indigenous plants for such pu.r|)0S0R. In the (*arly 
days of settlement, primitive experiments vvere made, and the useful 
properties of some Australian plants discovered. More recently definite 
chemical r(‘searches have been carried out on’ scientific lines in various 
States, especially at the Technological Museum, Sydney, and muc;h 
important information obtained. Nevertheless, the work is still onl\' 
in its infancy, and tliere can be no question that further researches of 
this nature are urgently requircHl. The temporary Institute has already 
been able to carry out a good deal of preliminary work in this direction. 
The problem is essentially a national one, and the co-operation of the 
Forestry Departments of the States has been promised for the establish- 
ment of a Forest Products Laboratory. 

2. Paper Pulp , — Special attention has been given to this question. 
As a first step, all the available information regarding the pulping quali- 
ties of various Australian timbers and grasses was collected, and a 
considerable -amount of furtber preliminary experimental work w%as 
carried out by the Institute. In partiendar, investigations made in 
Western Australia for the Institute on the pulping qualities of young 
Karri timber have given very promising results. 

Investigations are now in progress in regard to the pulping qualities 
of Vletoriaii Mountain Ash, Western Atistralian Jarrahy Pinus Insignis, 
and other tiinbers, and the Forestry Oommissioners in practicaUy 
the States have agreed to cp-operat» in this work, and to contribute 
iourards its expense. Ihve^igations of this nature require not only 
spbeially trained assistants, but also special laboratory apparatu^^ ana 
plant. The Institute has only recently been able to make a beginning 
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in obtaining the necessary resources for the work. The newspaper com- 
panies, in Western Australia are importing and presenting to the Insti- 
tute an experimental paper-pulping machine, at a cost of £500, and an 
experimental beater is being loaned to the Institute. 

3. Tanning Maierials. — Although there are several trees in Australia 
of which the barks are ri(‘h in tanning substanxves, at prtxsent we import 
wattle bark and tanning extracts from other countries. Tlie barks of 
the trees in (|ii(?stioii are not used, for the reason that they sntfer from 
certain disabilities, such, for example, as imparting to the leather an 
undesirable red colour, ami no adequate scientific elfort has been itiade 
to solve the problem. The Institute lias (*arried out expei-imental work 
tvitli a view to the utilization of Que(m.sland Mangrove hark as a tanning 
material, and a jirocess has been devised of getting rid of the objection- 
able rod colour. As a result, tanners in Brisbane are prepared to utiUzf- 
this bark on a commercial basis. The Institute has also made pre- 
liminary investigations as to ihe utilization of Wesleim Australian 
Jhxlgum, hut; has been unable to follow this matter up, as the services 
of a properly qualified leathcM- cliemlst in Australia are uiiju-ocurable. It 
lias nH'ommemhd the. appointment of such an officer for a fixed period. 

4. Zamia /V///n..s*.~The que.stion of utilizing the bulbous stems of 
these [lalms as a raw inalerial for the rnanufueture of starch and alcohol 
runs befUi fully investigated. It luts been found iliat the inner (M>res of 
tfie stems contain about the same ]>ere(mtage of starch as potatoes. The 
qtKiStioii of their (‘onirnerciai utilization dejiends mainly upon the cost 
at wliicli file material <*aii eolleeted. 

r>. 7bY7 ./ux>vbv.-- Large (puiiitities of this resin were previous!;*' 

( xported (Germany. There is now a large demand for il from America, 
d'l'ie Institute is earrying out a fundamental investigation of the resin 
vidtli. a view to its more ocouomieal counnercial utilization in this eomitry. 

0. irf',s7e/-/f A vsl raHan SaNdalwood, — 'Ihe oil obtained from this tree 
dilTers slightlv from the sainralwood oil described in the British Phar- 
ituicopceia. An investigation is being carried out into the ehemical 
e<Hnf)osition and tlierai>euti<* value of tin* oil, with a vi(ov to its iuclusioi. 
in the British Pliarmacopteia, and thus to ojaming u]) a new industry. 

C. — Manufaciuring J ndthslrirs, 

1. Leather and Tannlng,—~The taiming industry is one of the most 
important secondary industries in Austi'alia, If given assistance in 
developing along scientific lines, it is capable of immense expansion. The 
Institute has already carried out certain experimental vork, and has 
recoirimcuided improved rnetliods for wattle-hark tanning. The Tanning 
Scdiool of the Sydney Technical College is co-operating in this work, 

2. .Pof fen/ .—Though there are numerous deposits of high-class clays 

and kaolins in Australia, owdng to the absence of scientific work they 
are not yet used for the manufacture of high-class white earthernvare, 
such as is ordinarily used for dinner senuces, &c. The Institute is 
carrying out investigations at Ballarat, where a great number of clays 
have been tested, and very successful results have so far been obtained. 
ExpeHments are now being conducted on a larger scale, and it is 
expected that tli^ will lead to tlm establishm of a new ^and important 
industry. The Ballarat Schw^ co-operating in the work. 
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Similarly, numerous tests have been made by the Institute in Western 
Australia in co-operation with the Western Australian Qovemmont, and 
valuable assistance has already been rendered to the pottery and earthen- 
ware industries in that State; The first stage of the work has been 
completed, and a report is in course of preparation. 

3. Power AlcohoL — The investigations carried out by the Institute 
into this problem arc ()f far-reaching importance. As the result of these 
investigations, a simple and effective method has been discovered for 
overcoming the difficulty of starting engines ‘^from cold” on alcohol 
without the addition of ether or other material, a difficulty which has 
hitherto in other countries very largely prevented the more extended use 
of alcohol as a fuel. Demonstrations of the process have been given by 
the Institute before the Motor Traders Associations in Sydney, Ade- 
laide, and Brisbane, and have proved entirely successful. The suit- 
ability of various raw materials in Australia for distillation purposes 
has been fully investigated, and it is believed that if certain economic 
difficulties can be removed the industry will be started in Australia on 
a commercial basis as a direct result of the Inslitiitcfs work, 

4. Posidonia Fibre . — The question of the utilization of this marine 
fibre, of which there are very large deposits on the AustraHaii coasts, 
has been thoroughly investigated. As a result, a method of increasing 
the strength and flexibility of the fibre has been devised by titvatrnent with 
dilute mineral acids. The results are being followed up by Posidonia 
Fibres Limited. This company is carrying out the necessary altera- 
tion to its plant to allow for large scale experiment^ work on the acid 
treatment, and it is anticipated that valuable industrial results will 
follow. 

5. M echaniral Cotton Picker . — A considerable amount of work bas 
been done by the special committee of experts in Brisbane. American 
patent specifications have been thoroughly ( 3 xanvitied, and exhaustive 
laboratory tests made. As a result, an cjxperiinental machine, working 
on a new principle, has been coristrncted, and wf 11 be given a field trial 
next season. 

0. Ertgineering Siandardizaf/ion . — Tbe task of standardization has 
been tackled, and the Institute has already been succassful in securing 
agreement for standard specifications for (a) structural steel sections, 
{h) railway rails and fish plates, and (r) tramway rails and fish plates. 
The work already accomplished in this direction represents very large 
direct monetary gain to the Australian steed industry, and is also of 
great benefit to manufacturers and users of steel in Australia. 

The Institute has also secured the concurrence of the Engineering 
Societies of Australia to a scheme for the establishment of an Austra- 
lian Engineering Standards Association to undertake the work in a 
systematic and comprehensive manner, along lines similar to those 
adopted in the United States of America, Great Britain, and other 
countries. 

7. Miscdlaneous , — Other experiniontal work in connexion: to 
secondary industries has been carried out in to substituteis for 

tin plate eCntainers, and firms now using b^ be^ 

materiaUy aw hy the Institute's ihvi^tigation^^^^ InyeMigatiM^^ 

;;|^asts and bi^ shown that the fermonthtito^ 

pr nmking brea^ conditions ciu 
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The question of fuel economy, and the recovery of. the valuable by- 
products from coal now wasted, liave also received attention. Investi- 
gational work is, however, in abeyance, owing to the fact that the 
necessary funds are not available. 

D, — Mining and Metallxirgy , 

1. General. — There is a wide scope in Australia for investigational 
work in connexion with the mining and metallurgical industries, with 
a view to the development of new and improved processes, especially 
for the treatment of low-grade ores and the manufacture of various 
alloys. Tbe temporary Institute has initiated several investigations in 
this field. 

2. Mode of Occurrence of Gold. — Investigations on this matter have 
been carried out on the Bendigo Gold-fields. Their main object is to 
determine the principles which have caused the erratic localization of 

. the gold shoots in the (piartz reefs, and tlius, airiong other things, to 
cheapen the coat of d(*ep })rospecting. The cost of the work has been 
borne partly by Bendigo mining {‘onipanies, and the Mine Managers 
Association and other mining associations have expressed their apjire- 
ciation of the valuable results obtained. 

3. Ferro Alloys. — Investigations have been carried out on the manu- 
facture of ferro-elirome and ferro-tiingsten, and economical methods of 
preparing these alloys Iiave been devised. The results have been of 
industrial value. 

4. Ahmiie. — Methods for obtaining potash salts from various Aus- 
tralian deposits of aliinite have been worked out. I’lie results obtained 
were taken up industrially, but owing to eommercial and economic 
reasons, the industry has not yet been established. 

5. MisreManeous. — Tlie question of the raarinfacture of aluminium 
in Australia has been inquired into from the commercial point of view. 
Attention has also been given to other matttu’s. .such as the utilization of 
the natural pho.S})hatic rocks of Australia, and of platinum and 
osiniridiiiin. The Institute is co-i>perating with the Imperial Mineral 
Resources Bureau, established to collect iiiforTnatioii regarding the 
mineral resources and the metal requirements of the Empire, and to 
advise as to action to be taken for the development of the resources. 

E. — Miscellaneous. 

1. Chemical Investigations. — A large number of chemical questions 
has been investigated and reported upon. A revised list of chemical 
imports has been compiled on a scientific basis, and has been adopted 
by the Customs Department and the Statistical Bureau. The results 
obtained are of commercial and industrial utility. The question of 
sources for raw material for artificial fertilizers has been investigated, 
including potash from kelp, wool grease, wood ashes, salt lakes and 
brine springs, flue dusts from blast furnaces and cement works, and the 
water hyacinth. In co-operation with the British Nitrogen Products 
Committee,^ the question of the nitrogen requirements of Australia has 
been investigated and reported on. 

^ A great number of other matters in this connexion has been inquired 
into. brief list gives some idea of the variety of subjects 

deelt witii Destructive distB^ of Austrilian hardwoods; manufac- 
ture of sh^p dips in Australia; spontaneous combustion and drying of 
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copra; the manufacture of indelible inks and pencils; extraction of 
Tegetable oils; condenser tube corrosion; utilization of military ^ g 
masks in mine resciie work; manufacture of fire-bricks; utilization of 
residue of carbide after gas extraction; sulphur from gypsum; anti- 
fouling composition ; preparation of dolomite for furnaces ; processes 
for manufacture of salt; manufacture of fine gelatine; manufacture of 
materials for cleaning suede leather. 

2, Investigations on Eoad-mahing Maieriah, <&c, — This question has 
been investigated by a special committee of experts, and a scheme of 
experimental %vork ha^s been formulated for the consideration of the 
Directors of the future Institute. 

3. Weights and Measures. — The question of scientific control of 
weights and measures in Australia has been investigated and reported 
upon. 

^. Leather. — large amount of information and expert advice has, 
been obtained on this question, with a view to stops being taken by the 
permanent Institute to improve scientific methods of control. 

5, 8i. Johns Wort.~l\\ co-operation with the Imperial Bureau of 
Entomology, preliminary investigations are being carried out with a 
view trO the control of this pest by means of natural parasites. 

6. Miscellaneous.- — A very large number of raw materials have Ikhui 
testcMi and analyzed, with a view to ascertaining their commercial 
utility, 

F.— Bureau of Information. 

An irnportant part of the work of the temporary body has been the 
furnishing of information to persons engaged in industry. A Bureau 
of Information has been establishcHl on a small scale, with a library 
of scientific, technical, and industrial books and journals, all catalogued 
and indexed on the card system. Information has been furnished on 
a great variety of subjects to a large number of persons inquiring re 
scientific and technical matters, especially concerping new processes, 
mamifa-eturing difficiilticvS, and the utilization of new raw materials 
or substitutes therefor. The inereasiug mimber of inquiries received 
shows that the Bureau has come to fill a place in the needs of the com- 
rauiiity, and it is believed that this class of work will play a very 
important part in the work of the j>ermanent Institute. 

VI.— (^O-OPKRATION W^XTTI THK StATOS. 

Another important part of the work of the temporary body has been 
the preparation of preliminary schemes for work of a continuous nature 
for the perm anent Institute, e.g., the establisinnent of a Forest Products 
Laboratory in Western Australia, and of a Stock Diseases Experiment 
Station in Ne^v South Wales. One of the most frequent argumehts 
directed against the creation of a Common w^ealth Iiisti tute of Scienee 
and industry is that it would re^jult in duplication and overlapping of 
effort in respect to the work of State Scumtific and Technical 
merits ; and, it has been stated that no steps have been taken by the 
temporary body yto secure the caroperatiqn of these Departments 
of other authorities in th<# work- A brief review of the fapts 
that these criticisms are wholly lacking in foundation. Not only did 
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the repre-sentatives of State Governments and other institutions give 
their assent to the scheme when it was formulated at the original Con- 
ference in 1916, but a great part of the work of the temporary body 
has been carried out in co-operation wdth one or other of the States. 
The State Departments, Universities, Technical Schools, and other State 
or semi-State institutions throughout Australia are actively co-operat- 
ing in the work, and it is, in fact, only by reason of such sympathetic 
co-operation that the Institute has been able to carry on work of a 
permanent nature in the absence of laboratories of its own. The dis- 
cussion at the Preniiera’ Conference, in May, 1918, proves, moreover, 
that the States, on the whole, cordially welcome the ( V)minonw^ealth 
proposals. 

The following statement shows the various investigations in which 
the Institute is co-operating with the several States: — 

1. New South Wales, — Institute co-operating in (a) prickly pear 
scheme; (h) white nut pest; (c) cattle tick dips; (d) w’orm nodule 
disease; (c) forest pioducts; (/) sorgliuin for alcohol; (g) tanning 
methods; (h) yeasts and breadmaking; (i) blowdy pest; (;) 
macro/.amia. 

2. Vietorla.- — (a) Viticultura] problems at Mildura ; (b) paper pulp; 
(c) pottery investigations; (d) contagious abortion in cattle; (e) 
j)aper-pulp investigations; (/) tuberculosis in stock. 

3. Queensland, — (a) Prickly pear; (h) cotton growing; (c) blow- 
fly pest; (d) castor beans; (e) mangrove bark tanning; (/) mechanical 
cotton picker; (g) cattle tick pest. 

4. South Australia. — (a) Grass-tree resin; (?>) tuberculosis in 
stock; (r) paper-pulp investigations. 

;>. Western AustraUa. — (a) Clays and pottery; (h) paper pulp; 
(r) forest products; (d) cattle tick pest; (c) Kiinborlev horse disease. 

6. Tasmania. — (a) Tuberculosis in stock. 

VII. DlFFlCl'l/J'IKS T’JVnEH AVITICII TeMPOKARV RoDY HAS LaBOI RED. 

It has already been pointed out that the .scheme of organi^iation of 
the existing body w^as intended merely to enable it to carry out pre- 
paratory w’ork, ill ord(M* to pave the w’ay for the perniahem Institute. 
iTie Institute has no laboratories, and only a very small .staff of its 
own. While a very great deal of valuable wmi’k has been carried out by 
the oflice staff in Melbourne, the organization has had to rely very 
largely for its research' work on Special Committees, members of which 
work in an honorary capacity, and in their .spare time. It is obvious, of 
course, that diffiicult industrial research problems cannot lx* solved as a 
result of desultory -work. A proper staff and facilities, continued 
effort, and undivided attention are essential for success. 

Moreover, .sine^ the Bill to establish the permanent Institute has 
not been passed the temporary body has been unable to adopt any 
continuous programme, and no funds have betm available for investiga- 
tions involving atiy substantial expenditure and continued effort over 
a period of years. In the lielief that the permanent Institute would 
have beeu establisliM time ago, the temporary body made provi- 
aipnal arraiigejfrient^ State Government Departments to 
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co-operate in certain important investigational enterprises. As, how- 
ever, the necessary statutory authority has not yet been ^iven, the tem- 
porary body has been unable to carry out its part. The States are 
anxious to proceed in co-operation with the Institute, but will not 
delay action further. This would lead to overlapping and to isolated 
and fragmentary efforts — a position which the establishment of the 
Institute was intended to obviate. 

Among the leading countries of the world there has recently been 
a great awakening to tlie national value of scientific research. The 
British Governmont has recently created a new Ik^partment of Scientific 
and Industrial Research, with a fund of over £1,000,000 at its disposal. 
In France, a now national institution for scientific research on a large 
scale is l)eing established, with a preliminary grant of £250,000. In 
Canada, a Research Council has been established on a permanent basis 
by the Dominion Government to take charge of matters affecting scien- 
tific and industrial research in Canada, and to advise on questions of 
scientific and techjiological methods affecting the expansion of Canadian 
industries or the utilization of the natural resources of Canada. In the 
United States, though the facilities provided for industrial research are 
probably better organized and more munificently endowed than in any 
other country, it has recently been recognised tliat it would be profitable 
to devise a national organization. A Research Council lias accordingly 
been established, at the instancie of the President, for the purpose of 
developing and bringing into co-operation existing governmental, 
educational, industrial, and other research organizations. In Japan, 
a National Research Institute is being established on a large scale, 
involving the expenditure of over £500,000. In Italy, a sum of 
£250,000 has been granted, as a first instalment, for tlic work of a 
National Research Council. In New Zealand, South Africa, Sweden, 
and Belgium, national research organizations h.avc also been established. 

The illustrations cited above serve to show that throughout the 
world there is a kieognition of the fact that the development of national 
resources is dependent on scientific methods and research, and they 
indicate also the path that must be followed in Australia if our 
industries are to bo developed efficiently. 
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Xanthorrhoea. 

Investigations of Grass Trees and their Gum. 

By EWEN MACKINNON* B.A.* B.Sc. 

Australia possesHos many }»eeuliar and romarkabl(‘ ])lanta and 
animals, but none aro nioro characteristic than her so-called Grass 
Trees. These plants art* a conspicuous feature of many ])arts from 
Darwin to Tasmania, and from IVrth—w^here they are kiiOAvn as Dlack 
Boys — to Botany Bay. Botanically, they belong to the gi’eat family of 
JAliacerr\ and to the genus Xanthorrhma. The name “Grass Tree,^^ 
though very descriptive, is a misnomer, as they are not grasses and 
they are not trees, and again their “gum’’ is a true resin Some of 
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the smaller species, however, appear to be without sUun, and consist of 
a tuft of leaves, which are long, narrow, and graSs-like, springing almost 
from the ground. Hence the plant appears like a coarse grass. The 
larger species, X, arhorea, has a stem or caudox 6 to 8 feet high, 
usually branched, with leaves 3 to 4 feet long; and the Western Atie- 
tralian species are even larger, with stems up to 15 feet, and nearly 
always branched, and the plant weighs up to 1| tons. They are 
crowned by the bunch of grass-liko leaves, and their appearance is 
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still more oniamcntal when the flowering stem or spike appears from the 
centre of the hunch, and projects to a considerable height (in some 
cases 8 or 9 feet) in the large species, dr only as many inches in the 
smallest species. Towards the apex of this cylindrical pole the flowers 
are borne, and black shining seed is produced for the propagation of 
tbe plant. The gra.ss trees would appear to have a predilection for 
poor, sandy soil, growing under conditions which, judging from the 
stunted and dwarfed plarits usually associated with them, indicate a 
lack of suitable nitrogenous and other plant foods. .Yet in this 
apparently unfavorable environment tbe plant is able to elaborate 
many complex chemical substances to such an extent that not only are 
some of the substances somewhat diffeivmt from those found in any 
other plants, but the different six^eies also contain different substances. 
The investigation of these plants requires the co-operation of a botai:iist 
and a bhetnist, similar to the work perfonnetl on the encalypts and 
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the pines by Messrs. Baker and Smith. The plants are not cultivated 
in Australia*, they require long periods for growth— how long is not 
knowm— ‘but, apparently, any time from 15 to 30 years. As they are 
not found outside Australia and Tasmania, there is little danger of 
any industry estahlished to exploit them being taken from here, as 
has happened with other plant industries, e,g,, the production of tannin 
extract in Natal from Australian acacias, and the growth of the 
eucalyptus in California. The greatest danger, however, was that many 
of the plants would ho destroyed before systematic investigation had 
revealed the true value of the plant and its products, as, by the methods 
of collectiiig the resin up, to the present, the plants were destroyed. 
Several estimates have been made of the quantity of rosin available for 
OoJiectlon. On Kangaroo Island, it is estimated that there are fiOO^OiiO 
a^es under grass trees, vrith a total amount of 150,000 tons of reain 
available for collection. There are other places where laige quantities 
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occur, in Western Australia, on the Otway plains, and in Xew' 
South Wales and Queensland. An averagevsized tree will yield about 
25 lbs. resin, though many may yield three times tliat amount. I'lm 
stems are like those of palms, and consist of a small central core of 
tissue, which is covered with a dense coating formed of the ])ersi8tont 
bases of old leaves cemented togetber by' the resin. There an^ about 
fourteen species of Xanihorrhwa in Australia, distributed as follows: — 
X. arhorea, X, hravieata, A\ haMUs, -A. 7nacronemar^i1^A X> minor, in 
New South Wales; A\ fateana, X, quadrangulaia, X. scmiplana, in 
Soiitb Australia; A', preissiii and A", gracilis in Western Australia. 
A'^. pumilio is peculiar to Queensland, A'. amtraHs to Victoria and Tas- 
mania, and X, tharntom to Central Australia and Northern Territory. 
-Y. media has been n^corded for Australia. Some of tliese are either 
stemless or have very slioi’t stems, and are of no importance as rosin 
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producers. The specnes of any importance that have bf»en at all 
exploited are: — X. hastilis and A", urborc/i, New South Wales; X. 
meissii, of Western Australia; and A', taieana, of South Australia and 
kangaroo Island. 

The resin of Xi. hastUis is, when fresh, of a bright yellow colour, 
much resomibliug gamboge, and gives a yellow powder. It is externally 
darkened by sunlight, but remains yelW^ on the fracture. It was 
known at one time as yellow xeain of Acaroides, or Botany Bay Gum, 
and was noticed by Governor Phillip in 1789. The resin of X, arhorea 
is dark-red in colour, and givea a Teddish-brown powder. That of 

iatmna IS aleo reddish, but gives an orange powder, and the. fracture 
IB of ruby-red colour. The resin of X. preissU, of Western Australia, 
XB of a softer nature, and m in odour and aptiearance. 

It is of a dark-red^^ a dark-brown powder. There 

appears to be a certain aiOount of eonfi^^^ as to the identity of some 
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of those species, and a recent exainination of Western Australian X, 
preisfiii has resnlted in a new species X. reflexa, which produces 
blackish gums, being proposed, in many of the chemical investigations 
already made, the value of the results obtained must be partly dis- 
counted, owing to the uncertainty of the origin of the resin. In many 
cases it has been stated as Crass Tree resin, red or yellow variety.^' 
Most of the resin examined by various Oerrnan chemists many years 
ago was apparently New South Wales red or yellow resin. We can 
probably correctly give the sj>ecie«s for the yellow as A. haMUis, but the 
red is doubtful. 

The resin is known by various popular names according to tlie 
locality. The old name is Acaroid gum (aeer bitter). Other com- 
mon names are Yacca gum, and Blackboy gum, in Western Australia. 
The resin of many species is witlioiit odour, while others have an 
agroc^able smell, mostly due to the an>matic acids {€.(],, benzoic). They 
are soluble in etlier, alcohol, atid caustic potash. The Imperial Insti- 
tute has given the following particulars from typical samples of red 
(li.) and yellow (Y.) resin, but no specific names are given: — 

Moisture — Y., 3 per cent.; K., 3.5 per cent. 

Ash — Y., 1.3 per cent.; K., .3 per cent. 

Matter insoluble in ether — Y., 23 per cent: R., 10 p(*r cent. 

Matter (chiefly woody) insoluble in alcohol — Y., 14 per cent.; 

11., 4 per cent. 

Melting point — Y., 97 degrees C. ; K., 110 degrees C. 

The value of the resin locally is about £5 to £6 a ton, though during 
the war prices advanced very much. 

The stem, or caudex, consists of a central core of fibrous, somewhat 
spongy tissue, often liard enough to be called w^ood. It is surrounded 
by a thick coating or husk ’’ formed by the persistent bases of old 
leaves, lying very clos(4y j)acked together, and morci or less cemented 
by resin into a hard coherent mass. The hast‘S of the individual leaves 
vary much in shape, and are an important character in identifica- 
tion. They commonly form flattened, thickish flakes <?oini>osed of a 
light fibrous skeleton and skin, s<M*ving us a support and container of 
resin, which forms the main mass of the flake. Exudations and veins 
of resin often occur in the stem. The name is derived from this 
fact — “ Xanthos ” yellow and ‘‘ rhoo ’’ I flow tlie yellow exudation, 
from the first-discovered or yellow re^sin variety of Botany Bay. When 
the tree dies, the core deca,p rapidly, leaving the husk as a thick 
cylindrical tube. In X. preissii, the internal and external diameters 

vary from 2 to 6 and 6 to 12 inches respectively. When the outer 

coating or husk is broken up and beaten, the brittle resin is readily 

reduced to a powder, and is separated from the fibrous parts by sieving 

and winnowing. With this process thert^ is necossarily much loss of 
material, and other methods, some of which are patented, have been 
introduced to reduce the loss, to obtain a purer resin free from fibrous 
and mineral matter, and to retain the tree in a Hving condition. The 
commonest method of collecting the ^m is probably by using a 
^ consists of a wooden framework supporting, by hessian 

generally, a pair of sieves. The top one, with its bagging, forms a hopper 
in which the broken-up material is collected, and sieved through a i in. 
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wire netting into a second sieve shortly below, made of finer perforated 
sheet metal, which further sifts out smaller fibrous particles. The 
resin can thus be graded iiit^ two qualities. The llarrison steaming 
method melts out th<^ resin, thus securing about one-third more gum 
than by the previous way. it also produces a -purer product. This 
jjro’Cess, howevc^r, does not save the tre^e. The present methods of 
collection generally result in the destruction of the plants, owing to the 
common practice of (fitting oif the top of the plant. If sufficient 
covering is left as a protection to the core, the trtn* will live, and can 
be stripped at intervals of several years. The amount of resin that 
can be collected varies very greatly. The, yellow rosin is not phuitiful, 
and an averfigc?. of about 3 lbs. a tree might be obtaiiu'd. Tl:u» red 
variety from the larger trees, prcism, may average 40 lbs. per tree. 

A standard of purity for commercial resin has Ix'cui suggested 
thus — 

not more than 7.5 per cent, woody fibre; 

nor more than 2 per cent, mineral matter. 

The resin has not been exported in any quantity, though exaggerated 
statements liave appeared in the prtNss from time to time, especially 
early in the war. llie average figures for six years, 1909-1015, are as 
follows: — 


Stat.r. 

N<;w Soutl) Wales 
South .Australia 
VV^es torn A us tr at i a 


Tot/il Export 
9J4 tons 
<i.4l4 
120 


Avfruj^tj jier yf;ar, 
152 tons 
1.01)9 ,, 

-0 ,, 


In six ytairs 1,831 tons, of a tt»tal value of £15,000 faveragt', £8 per 
ton), went to Knglaitd; and 4,820 tons, of a value of £35,500 (average, 
£7 Os. [ler ton), went to (fermanv. 

In 1913, New Soulli Wales ex[>orted 198 tons, valued at f>l,237, and 
South Australia 1,082 tons, valued at £5,052. (Terniau imports from 
Australia ux-re, in 1911, 379 tons; 1912, 472 tons; and 1913, 700 tons. 
No doubt it was tlie exportation from South Australia of over 1,000 
tons, of which the greater part went to Germany in 1913, that gave rise 
to many wild riurnmrs about Gennany using it to manufacture explo- 
sives. Inquiries were made both by the British authorities in Eng- 
land uiid Germany, and also by hx'al aiithoriti(‘s in Australia. 

The quantity of resin imported by GerTiiany during the last few 
years preceding the war does not support the idea of its utilization 
for the manufacture of picric acid for explosives. As early as 1846, 
Steiihouse had shown (Jour, Chem, Soc., 1845-6, p. 10) that by treat- 
ment with nitric acid, fairly large quantities of picric acid could be 
produced. He knew that ho could get a Tcturn of 50 pen* cent, from 
a given quantity of resin. Hence acaroid gum hecaine the chief source 
of supply. Later, it wajs found that phenol was a much better and cheaper 
raw product, so the use of grass tree gum wius dropped. The Boer war 
again led to further investigations, but the War Department’s Ghemist 
reported unfavorably^ on it. Sitice that time, numerous investigations 
have been made; and in June, 1917, the Institute of Science and Industry 
decided to carry out some research work, and appointc^d a special 
Committee, of which Professor Rennie, of Adelaide University, was 
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chairman, with control of the investigations. As the Irnperinl Institute 
at South Kensin^gton, Londoii, liad also been investigating certain 
phases of the question, the special Conmiittee was appointed to investi- 
gate the chemical constitutioji of the resin, and the experiments were 
direct( 3 d to that end. It is believed ibat such an investigation is a 
necessary prelimiiiMry to any further inqniricss which may be directed 
towards the cornnK.Tcial utilization of the resin. Idie products obtained 
as a result of the investigalion are not obtHiiiable in any quantity by the 
processes used for technical analyses, and the question of cost of pro- 
duction has not been (Uitxu’cd into. It is possible, however, that some 
of them may turn out to Ix^ of special value for ojie purpose or another. 
Although it may bo tliut tiie fundamental structure of the resin from 
all species of grass tree is tlu* same, yet that lias not been proved. The 
investigations have sliovvn that dih’erent su])stam*es can be obtaiiuxl bv 
the same ])ro<*ess from diHVnoit .species, tbougb ])Ossibly those conijionnds 
are only by-products of some kind, due to differences in tlu‘ life-history 
of the plant, or to difft'rences in the .soil, climate, &rc. It is evident 
that we shall not obtain a cornx't knowledge of th(‘ composition of tb(\so 
various resins until a complete and exhaustive la^searcb is uudenakon 
upon the several rc^siiis collected from the various sjiecios, 3\diicli must 
be true to name. At tlie prescuit time, very few of the clienii(*al inves- 
tigations can be iX'fena*^.] to any botanical species, but only to tiif‘ 
‘\vellow or r(*d ” re.sins. As a result of investigations by various 
clnnuists, tliere is a substantial agreeimuit as to many products wliich 
have been isolated, but some fail to find c(*rtain substances present wliicdi 
others have found. 'l^lie following list shows the. great variety of 
products obtainable by tlie various metliods of examination, such as 
Distillation, with or without steam, under normal or reduced pressure; 
by Oxidation with acid or alkali solutions; by Nitration; by Fusion 
with caustic potasli; by Heating in vsealed tubes, &c. : — 

(1) Acids. — Either free, or partially combinod in the form of 

esters. Jhaizoic, cinnamic, paracouinaric. 

(2) Ald(dydes. — Vanillin, para-hydroxy-l)enz.aldohyd(‘. 

(Jl) Products of (h’idation. — (a) By alkaline pennaugunate of 
potash; acetic acid, oxalic and carbonic acids, and vanillin ; 
(h) By chromic acid — insoluble chromium <?ompounds. 

(4) Products of Fusion with Caustic Potash. — Resorcinol, para- 

hydroxj'-benzoic acid, carlmnic acid, pyrocatechin, phenol. 

(5) Products of Action of Nitric Acid. — ^.Picric acid, p.-iiitro- 

phenol, acetic and oxali<? acids. 

(6) Products of DistiUution with Zinc dust in presence of 

Hydrogen. — Benzene, toluene, najihthalene. 

(7) Products of Destructive Distillation. — Phenol or like pro- 

duct, 17 per cent, tarry matter. The product.^ are not 
unlike those from wood distillation. 

(8) A residue obtained by acidification of an alkaline solution 

consisting of a complex substance which has been named 
a resiuotannol.'^ 

Oxidation results did not prove of value in producing a derivative 
capable of throwing light on the constitution of the resin. The experi- 
ments yielded no product of coimuercial interest except picric and oxalic 
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acids, the latter of which can be made more cheaply from other sources. 
No characteristic dye was obtained from the phenol from the resins, 
by combining with diazotized aniline, or phthalic anhydride. I’he yield 
of p.-oxyl>tmzoic acid depemds largely on the temperature of the fusion 
and the duration of Inciting. 

A\ preLsfili gave* 1 per (ami. fragrant oil more fragrant than other 

sf)ecies. The distillation was long and contiiiiions befor(‘ all oil (*onhl 
be separated, X. iaimna gave a sharp end to oil distillation. 

The Special Chrinmiltee (*xamined chiefly — 

(1) R(‘d nvsiii f]*oin A . tatoana of Kangaroo Island. 

(2) Red resin from A", preis-nl from 'Western Australia; and 

(0) Yellow resin, whicli can be obtained fimn about 1 ])('r cent. 

of the trees on JCangaroo Island, and possibly of a ditfer- 

(mt speenvs to (1). 

In A', prfnssii. jmrahydroxy-benzaldehyde was not d(‘t(;‘Cled. 

By st(*am distillation from strongly alkaline solutions, the following 
sii])stunces not hithcogo found in A . lasin have obtained : 

(1) Rod Resin (A. Idirana), Kangaroo Island - 

(a) A small (piantity of fragrant li(]iiid of vanillin- 
like odour. 

(h ) Picoiiol ( 2-hydroxy, 4-m('t}u)xy-a(‘etop]ienoue). 

(c) 'J'ra(‘es of material of higher boiliTig point. 

(2) Yellow Resin (A\ iulcnna). Kangaroo Islaml — 

Tlu? same substaiu'es as in the red, with a much greater 

quantity of jncmiol; and in addition- - 

id) Ilydroxy-pjeouol in <|uantity about two-thirds of 
that of the pa'onol. 

(‘1) Red Resin, from A. jn'ri.ssli. Western Australia — 

Iheoiiol and hydroxy-pmonol as above, also 

(c) Citronellol. 

i f) Methoxy-diphenyl-etlier, and two other n.nidentifi(‘d 
su hstances. 

According to an iiiV(-stigation by tin? lin])erial Institute, benzoic acid 
was not found in tlic'. resins tested; and in the waste product from stc^am- 
prepared resin, II. (i. -Smith was unable to detect ewen traces of benzoic 
acid, and Tschircli and Hildebrand, in the red r(\sin examined, recorded 
that no cinnamic acid ocxmrred. 

The Imperial Institute comduded that “ the com])osition of both 
red and yedlow resin is very iiii])erfeetly known, and thorough investiga- 
tion is desirable.’’ 

The product of greatest interest is that of picric acid. This was 
first made in 1771 by Woulle, by tlie action of strong nitric acid or 
indigo. Liebig was the first to analyze it and preptire its salts. Dumas 
gave it its present name from the (ilreek word meaning “^bitter.” 
Lauremt synthesized it from phenol, and ascertained its chemical con- 
stitution. Prior to its manufacture from phenol, it was made from 
‘^Aearoides resin,’’ or Australian Grass Tree Gum—the yellow variety 
from Z. hastilis, most likely; but the origin of the red variety is 
uncertain. 
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The yields of picric acid from the different species vary very much. 
The following figures are given by Mr. H. G. Smith : — 

New South Wales yellow resin gave 48 per cent., 48 per cent., 
and 36 per cent, picric. 

Kangaroo Island red resin gave 46 per cent., 44 per cent., and 
44 per cent, picric. 

Western Australian red resin gave 2S per cent, picric. 

Queensland red resin gave 24 per cent, picric. 

These are percentages for the unpurified acid. It has been found 
that the purification of picric acid made froni Grass Tree resin is a 
laborious matter, it being troublesome to remove all traces of colouring 
matter, and to obtain a solid with constant melting point. It is not at 
all easy to compare the cost of production of picric acid from X, rosin 
and from phenol, as so much de]>eiids not only on the yield obtainable, 
but also on the consumption of nitric acid, and on the time and labour 
involved in the |)nrificatioii of the product. 

'Since the outbreak of the war, the possibility of utilizing these 
resins as a soiir(*o of picric acid was independently investigated by the 
Imperial Institute, a sub-committee of the New South Wales Munitions 
Committee, and a sub-eommittee of the Eederal Munitions (h)minittee. 
The New South Wales (''ommittee concluded that, ‘'^Taking (fV(*ry thing 
into coTisidoratioii, it would be more economical to manufacture picric 
acid from the plienol recoverable from the available supf)]ies of coal 
tar than to manufacture it from (irass Tree resin.” 

Wlion .12 or 13 lbs. of nitric acid are used to 1 lb. of J‘(%sin, 50 per 
cent, is the maxinnim of picric acid obtained, so that it re<piires 24 lbs. 
of nitric to make 1 lb. of picric from Grass Tree resin. To make picric 
from pheno], the rate is only 4 lbs. to 1, i.c., one-sixth of the amount 
of nitric is rtK]uired. Tlie amount of phenol obtairuible from the coal 
tar prodiic^ed annually in New •South Wales may be calculated. So.ven 
million gallons of coal tar made annually yielding .5 per cent, phenol, 
would produce 350,000 lbs. phenol, and this would provide 660,000 lbs. 
picric acid, which is now going to waste. With nitric*, aeid at £24 a 
ton, the following rough estimate of cost of manufacture of 1 lb. of 
picric acid from resin and phenol respe<*tively is calculated : — 

With Grass Tree Resin — 


Nitric acid 

5s. 

Od. 

Yellow resin 

. . Os. 

4d. 

Purifying resin 

. . Os. 

2d. 

Manufacturing, &c. 

.. 28. 

Od. 


78. 

6d. 

With Phenol — 



Nitric acid 

. . Os. 

lOd. 

Phenol 

.. 2s. 

Od. 

Sulphur acid 

. . Os. 

2d. 

Manufacture , . 

. . Is. 

6d. 


48. 

6d. 
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It thus becomes a question of the cost of phenol and the cost of the 
large ratio of nitric acid required which it has not 'been found possible 
to reduce sufficiently to make the manufacture of picric acid profitable 
from Grass Tree resin in competition with cheap phenol, which requires 
so little purification. The recovery of the nitri(» acid after the picric 
had been obtained, or by the preparation of tiie by-products, would 
reduce the cost. But the jjreparation of by-products depends on the 
development of industries which are not at present established in 
Australia. With cheap synthetic nitric acid and improved methods, 
worked on a large scale, the preparation from resin is a possible 
com in erci al ]'>ro] k).s i t i on . 

In addition to tlie question of the production of f>i(U*ic acid from 
the resin, the Imperial Institute lias been particularly concerned with 
such questions as — 

(1) The use of the rosin for making varnisli, and generally as 

a cheap substitute for shellac. 

(2) The use as a <iye. 

(JJ) The distillation or fusion with alkali, with a view to the 
[iroductioii of commereially iiKsefiil by-products. 

A", resin lias long been used for making varnish. Locally, it has 
been used as a lacquer for protecting tins for meat preserving, for 
inferior French polisli in tlie furniture trade, and as a colouring for 
varnish used to imitate 'c<‘dar. TJie Imiierial Institute carried out 
tests with varnish made from the rosin, and re])orted that it had less 
body and was less resistant to the action of air and moisture than 
shellac, though it is superior to common resin. Owing to the present 
high prices of shellac, it is being used in England more extensively for 
cboai) spirit varnishes, os])(?cialily those us(‘d for floors and cornnion 
wooden articles. In tlie Finrbev Zeitunf/ ((ilermany), December, 1001, 
it is stated that both forms of Grass Tree? resin (red and yellow) are 
used in Germany for tlie preparation of .spirit lacquers for coating 
metal, and that tlie resin in alcoiiol lias replaced the ordinary gold 
lacquer used in coating the brass parts of instruments. In combination 
with copal and shellac, the resins are made into transparent wood 
varnishes, and these can be applied to metals without pre\ious warming, 
and they do not bleach, Mr. J. C. Earl, in his Bulletin on Grass Trees 
(Adelaide, 1017), states that unless the spirit varnish solution is highly 
conctmtratod, it has little viscosity, and readily soaks into wood. If. 
however, the solution is too concentrated, the surface of tlK‘ varnish 
shows pronounced "Sfhecking” a day or two after application. The 
varnish surface is readily afi’eeted by water, and is at all times very 
brittle. 

The appearance of stains on a resin-varnislied surface exjiosed to 
water or moist conditions for some time was thought to ho due to the 
presence in the resin of soluble benzoic and cinnamic, or other acids. 
In order to test this, Mr. Earl removed all free acids from the resin 
by treatment with hot caustic soda solution, under pressure of 25 to 
30 lbs. This treatment liydrolysed any esters present, and removed any 
acids produced by their hydrolysis. Comparative te,sts were then made 
with the untreated and the prepared regain varnish ; these were poured on 
to glass plates and allowed to thoroughly dry for a few weeks, and were 
then immersed side by side in water. The varnish from the untreated 
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rasin allowed opaque patches after two hours’ iiumersion, and was 
completely opaque after four hours, while that from the prepared resin 
was hardly affected by four hours’ immersion. I^cal varnish-makerg 
also state that varnishes become too cloudy when made from Grass Tree 
resin. Experiments along the above lines may lead to some successful 
method of treatment, and the investigation shows the need for knowing 
the composition of the resin to be treated, as the various acids vary in 
their relative proportions, or the resin of different species may contain 
very different compounds. The addition of a small ])roportioii of castor 
oil to such varnishes renders the film somewiiat tougher and softer, and 
lessens the tendency tov^'ards checking. 

The colour of tlie resins, whether red or yellow, the difiiculty of 
preparing any of the derived products free from colour, and the 
stability of the colour, naturally led to the use of tlie resin as a dye; 
and the Gerinaiis were credited with using it to manufacture various 
fine dyes. The presence of paraoxybenzoic acid and of resorcinol 
would be starting-points for the preparation of fine chemicals or dyes, 
'fhe percentage of these [iresent in the resins vary very greatly, as 
shown by the following anayls(»s: — 

1. Hlasiwetz alid Barth. — Yellow resin — 18 per cent, p.-oxy- 

]»eTiZoic, 1.4 per cetit. resorcinol. 

2. Earl.— Ked resin — S per (*ent. p.-oxybcmzoic, no r<‘S(>rcinol. 

8. Imperial Institute. — Red resin — 1.5 per camt. ]).-'Oxyb(mzoic, 
2 ])er cent, resorcinol. 

A nuniher of woollen materials (II) and silk materials (2) were 
subniitt(‘d to the Imperial Institute, witli the statement that they wore 
dyed in Australia with ro'sin of taieana. The tints vai‘iod from 
bright greenish-yellow to fairly dark-brown. The colours were found 
not to he fast to soap. . 

The Institute made an exhaustive series of dydng trials with red 
and vidlow resins. A fair range of tints, varying from pale yellow to 
deej) brownish-black, was found to be obtainable oji wool and silk by 
the use of suitable mordants; but the tints were weak in comi^arison 
with those given by fusti(‘, especially in the cas<*. of tiie yellow resin. 
Other disadvantages were that large quantities of the resin had to be 
used, and that they could be emydoycd only in alkaline solution, which 
is cs])ecia]ly undesirable in the case of wool. Botli rosins proved quite 
unsuitaible for use on cotton. 

Ill spite of these disadvantages, the results of the tCvSts seemed 
suificiently promising to make it worth while to consult dye-extract 
makers and dyers in the United Kingdom. They proved that the 
resins could not compete successfully with the natural dyes already in 
use, such as fustic, or wiili the synthetic yellow and brown dyes, all of 
which wore chea|)er, and gave better results tlian the Grass Tree resins. 
They alsK> pointed out that the colours given by the resins are chiefiy 
required for woollen fabrics, but that the use of them for dyeing wool 
is objectionable, as they have to lx‘. dissolved in alkalies, which cause 
serious contraction of the wo'ol fibre. 

With OUT present knowledge of these radiis, there does not appear 
to be any likelihood of using them as dyes. 
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The core of X. premii has been proposed by Mr. E. A. Mann as a 
commercial source of alcohol. It consists of a sainewhat soft cellular 
material bound together by fibrous bundles, the wlnrle being about hard 
enough in large specimens to be called wood. It has also been used 
as a cattle fodder, and an analysis gave oO per c(»nt. carbohydrates, 
including 10 per cent, reducing sugars, and 16 per cent, non-reducing 
sugars. It appears to be readily fermentable, yielding a ch‘ar alcoholic 
spirit. (See JuS.CJ,^ 1906, 30th November.) Mr. Earl examined 
A . quadrangulata of South Australia, and obtained 13.3 per cent, of 
matter (calculated on core dried at 100^ C.), soluble in water. The 
presence of glucose or fructose' was indicated by the formation of 
osazones, but ultinuite analysis indicated not more than .5 per cent, 
of cane sugar. In this case, the alcohol would be due to fermentation 
of some of the other carboliydrate niat(*rial. 

The fibrous part of the core* ha.s also been list'd to niakt^ pa|)er. 
A pulp of a satisfactory kind was obtained in South Australia, but 
was difficult b) bleach. The bulkiness of the inalerial is a disadvantage 
on account of the large volume of liquor wliich must ht^ used to com- 
pletely cover it in tlie d’gt^ster. The Imperial Institute obtained a 
yield of only 23 per cent, of air-dry ])ul}) calculated on the dried core. 
The leaves of X. sf'fniplapo , South ..\ustralia, did not jvresent much 
prospect of coinmercial value for paper-making, tlioiigh tlie leaf bases 
should be of value, and possess the advantage of reciuiririg no jirepara- 
tion before placing in the digester. 

Tin* distillation of the outer part of the trunk has boevn advocat'd 
by .Mr. II. Ilowley, but the produ(*ts are much like those of ordinary 
wood distillation, consisting of tar, aqiKKUis fluid containing aci'tic acid, 
methyl alcohol and gUvS. 

Tiierc ar(* nniiK'rous other ways in which the resin ha.s l)(‘(*n used 
or experiniented whii. They are not yet of nvucli im))oi‘tance, but the 
article's may he lirietly lifted as follows:— -In making linoh'um, .sealing 
wax, paints, dh'^iiifectants, sizing paper, brieiuettes (Mr. (he w, of 
Western Australia, uses 1 ]>art resin to 3 |>art.s powdered eoal), fire 
lighters, [‘ac'kirig material, cVc. 

Mr. Wray j>ro])Osed tlu* use of the stems a.s a semrcp for gas; hut the 
free carbon settled in and choked the pipes. 

It would appear that, .s})eaking ge'iierally, for whatever purfvose it, is 
desired to usc^ (Jrass Trei' gum, there is aln'ady in iis(‘ a substanee 
which is cl.u*aj>er, and, in very many cases, better. 
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The Rat Problem.* 

By THORUS PARKER F.R.C.V.S. 

The brown rat (Mas drcurnamis)^ eometirnes referred to as the 
common brown Hanoverian or sewer rat, is larger than the black rat 
rattiis). 

It is believed to have made iis first appearance in this country in the 
year 1729, being brouglit by ships trading with the East. It has now 
almost superseded the black rat, being not only larger, but a more for- 
rnidable animal. It should be noted, however, that during recent investi- 
gations Avithin the London district, both species have been found living 
in harmony, not only on the same jiremises, but in the same rooms. 
Furthermore, on one floor of a factory in Holborn, not only were both 
species of rats cat)turcd, but also specimens of the Alexandrine rat — the 
brown variety of the Mus raiius, and the bhiclc variety of ibe il/i/.v 
norvegievs. 

Fecunditti . — Rats conimeTice breeding Avhen six months old, and are 
fully grown a few months later. The period of gestation is about three 
weeks. TIk^v may have several litters in the yi^ar, each litter cornprising 
on an averages fight young. They ar(‘ born naked and blind, are covered 
with hair on tin? eighth day, and are able to see on the thirteenth day. 
On the Iwenty-fiTst day they have reached tlie size of a mouse, and are 
turned out to shift for themselves when about six weeks old. It bas 
been calculated that the progeny of a single pair of rats may amount to 
800 ill one year. It will be evident, therefore, that rats may increase 
in numbers very rapidly if undisturbed and sufficient food is available. 
Mice breed at six Avoeks old, and arc fully grown at three or four months 
old. 

A Mkn.ace to Public IlEzVi/ni. 

Rats may pro\n? to be a real meimce to public health in several ways, 
the chief of which are, briefly — 

As carriers and traiisinitters of dangerous diseases. 

By contaminating food and Avater supplies. 

By causing insanitary conditions generally. 

Besides the Trypannsoinii le/wisi, a protozoal parasite which is harm- 
less to its natural host and not knoAvri as a parasite of man, the rat is a 
carrier of two other protozoa, namely, Spirochmta icterolimnorrhagim 
and Spirockieta morsm rnuria, which , are responsible for two serious 
disf?a9es in man, known respwtively as — 

WeiFs Disease, or Spirochetal Jaundice; and 
Rat-bite Fever. 

Other diseases that require special consideration are — 

Plague; 

Trichinosis ; and 
Tuberculosis. 

* Heprlntiqid from Th« V^rinary Journal, 
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1. Spirochetal J atindice SieeiiTB iu most pnrts of the world, but most 
commonly in Jai)an. It was frequently met with amongst the allied 
troops in France, the trenches being infested wdtli rats. Although this 
disease has been conveyed to man by rat-bites, it is probable that con- 
taminated food and water is the most important source of infection. 

2. RM-hite Fever has been known for a long tinu^ in Japan, and cases 
of similar illness liave been d(>scribed in this country, the United States 
of America, and elseAvhere. During 1018, rats (*, aught in and about the 
city of London were examined by Alexander Foulerton, F.K.C'.S., for 
the presence of parasites (tausing these diseases. Of 101 rats examined, 
four brown rats were found atTected with Spirochcpla icJerohamwrrhagur, 
whilst of six rats exa mined for Spirochada inorsns ynurls, none were 
found affected. Whilst it has Innm clearly proven that rats capable of 
conveying spirochetal jaundice have been found within this country, 
it would be unwise, on tlie other hand, to conclude tliat rats capable of 
conveying rat-bite f(‘V(u* do not exist, simply b('cans(‘ six were examined 
for that disease with negative results. 

3. Plague is a sjjecihc and infectious disease affecting man and some 
of tlie lower animals. .Between the year 1896 and the heginning of 1905, 
no few(‘r than 3,150,000 ])ersons died from plagiu‘ in India. With tlie 
ending of the gre^at oul break of plague in 1664-1679, this country was 
free for monj than 200 years. According to a TiKmiorandum issued by 
the J^ocal (lovernment Hoaj’d, outbreaks of j)lagm‘ have occurred ]>eriodi- 
cally during the past twenty ycuirs at several of our ports, and, in view' 
of th(\se facts, sanitary authorities are advised to he always on the alert, 
and esp(a*ially for ascertaining the cause of any recognised excessive 
sickiK'ss in rats, or of human illness of a doubtful nature* associate^d wdth 
sickness or mortality in rats in the same district. 

As rats are suhject to jilague, and are oftf*n killed l)y it in great num- 
bers, they an* tin* most d{mg(*rous of all animals so far as the spread of 
the disease and the creat ion of new centres of infection are concerned. 

It should be rcinernbered, however, that lions form the internnKliarins 
h(*tw'een the diseased rat and man. When rats are dying of plague their 
blood is literally swarming w'ith tin* bacilli of that disease*. Fleas ftM^ding 
on plague-infected rats g(*t plague bacilli on to thi*ir mouth parts, and 
myriads of them are, of course, .suck(‘d up into the stomach wdtli the 
blood. Those on tlie ju'oboscis may be transferred directly to tlie next 
victim that it is thrust into, and those in the stomach may be carried 
for some time, and finally libeuated when the fh^a is feeding again, or 
when it is crushed by the annoyed host. In fact, ihe latter is jirobably 
a common method of infection, for the bacilli that ari^ liberated when the 
flea is crushed may readily be rubbed into tlie wound made by the flea- 
bite, or into abrasions of the skin dne to the scratching. A useful liiiit 
to remember would therefore be — Kill the flea, hiit don't rub it in.’’ 

The rat flea (Ceratopkyllis fasciatus) occurs on both the brown and 
the black rats, on the house mouse, and frequently on man. 

The common human flea {Ptilex irritans), altlioiigli regarded pri- 
marily as a pest of human beings, often occurs very abundantly on cats, 
dogs, mice, and rats, as well as on some wild inainmals, and occasioiuilly 
on birds, 
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The dog and cat fleas {Ctmi>ocephahis cards and felis) are very often 
troublesome household pests/ besides being frequently found on rats. 

Fleas usually leave rats as soon as . they die, and, of coiirse, seek 
some other source of food. 

Furthermore, human fleas bite rats, and fleas found on dogs and 
cats bite both huinan beings and rats. Again, as human fleas and 
fleas found on cats and dogs can live on rats as casual parasites, 
they are able, therefore, to play an important part in the transmissior 
of plague from rat to rat, or from rats to human beings, and vice versa, 

4. Trichinosis is a disease of man and aTiimals eainj^'d by a parasite 
~8nxall worm hardly visible to the naked eye — called the Trichina 
spiralis. 

Human beings acquire the disease by eating the flesh of infected 
pigs, and pigs become diseased through the agency of trichinous rats. 

The infected flesh contains larval Trichmv spiralis, and When it is 
eaten by carnivorous animals the larvae are set free from the muscle 
by the action of the digestive juices. When they reach the intestines 
tWy hecoine adults and sexually mature. Each female gives birth to 
a large number of embryos. Some of these are excreted in the faeces, 
but most of them are carried to the .muscles in the blood stream. The 
embryos, which invade the muscles, beconn; coiled up and surrounded by 
a cyst wall formcHl by the tissues, and they remain alive in this situation 
for a considerable time. Animals may be infected not only by eating 
the flesh of other infected animals, but also by (consuming other food 
which has been soiled by fspces containing the larval forms. It will be 
readily understood, then, how pigs may infet't each other through their 
faeces. It should he borne in mind, however, that probably the main 
factor in the upkeep of Trichina spiralis is the rat, for these animals 
are very easily infected, and are not infrequently, in nature, harborers 
of the parasite. Again, as they commonly exist about piggeries, they 
may soil the food of the ])igs with their excretions while the parasites are 
in their iTitestine.s, or they may be eaten by pigs, and so give rise to 
disease in the latter animals. As an illustriition of how human food 
may become contaminated with the active elements of this most repul- 
sive disease through the agency of rats', the following case will suffice : — : 

In February, 1909, at Exeter, two persons who liad consumed some, 
saltenl pig’s flesh becamf‘ seriously ill. One of them, a labourer, was 
thought by his medical attendant to be suffering from trichinosis, A 
speciineu of the salted pig^s flesh was then sent to the Veterinary 
Department of the Board of Agriculture, where it was exainined, and 
found badly infested with Trichina spiralis. On makiiig inquiries at 
a farm, it was found that the fle.sh had come from a sow which had 
been ailing for about two weeks before it was slaughtered. Although the 
sow was in good condition and fed well, she bad shown great di&ulty 
in using her hind-quarters, so much so that she had even to be assisted 
to rise. On this account she was slaughtered, pickled, and used for 
food. On making further inquiries, the farm premises were found to 
be overrun by rats. One of these was secured, and upon eXiamipatiOu 
its abdominal muscles were found to contain a very large nuinber of 
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triehinse. Small pieces of the aMominal musckMi? were theTi— for experi- 
mental purposes — fed to a white rat, which died four days after eating 
the diseased flesh. On examination, adult trichime were found in th(‘ 
intestines. These intestines were fed to another rat, which also died 
four days later. Adult trichina? were found in its large intestine. The 
earcaas and intestines of this rat were then fed to three white rats. The 
carcass was freely eaten, hut the intestines ai)peared not to have been 
touched. Seventeen days later two of them were found dead, and in 
the muscular parts of the diaphragm of one of the latter encysted 
Trichimp spiralis were found. 

It would appear perfectly clear, fherefore, that not only did the 
muscles of the rat secured at the piggery contain living trichina?, bur 
that it was highly probable that the sow became infected through the 
agency of diseased rats on the premises. 

5. Tuherculosis of the rat, sometimes t(*rm(?d rat-le])rosy, is a chronic 
infective disease whieli has been found to exist in 5 ])er cent, of , rats 
specially examined in Odessa and Berlin. The disease has also been 
described as existing in rats in this country. The exact relationship 
between rat tuberculosis and forms of tuberculosis amougst other ani- 
mals is uncertain, but it is belie V(?d to resemble tuberculosis of birds more 
closely than any other variety. 

Pseudo-tuberculosis is the term apitlied to another disease — highly 
infective — which exists as affecting the rat. In fact, in 1916, an outbreak 
occurred amongst treiicli rats in France, a considerable numlx’r becom- 
ing infected. 

As the rat possesses a high degree of immunity against the micro- 
organism causing the common form of huma]i tuberculosis, it is con- 
ceivable that the iiinnan subject may, in a similar degree, possess natura! 
iiumunity agaijist the so-called rat tuberculosis. 

It has b(^eIl definitely established, however, that Iniman beings do 
suffer from the same form of tuberculosis as found in cattle; and by 
experiema? one is aware of tJie fact that not only healthy, but also tuber- 
culous carcasses and organs, whilst hanging in ]>rivate slangbter- 
houses, are commonly overmti by rats* Tliese rodents oftem cause serious 
damage to healthy carcasses; but when thev overrun and eat into 
tuberculous material, and, having got their limbs, A:c., well coutarni 
Dated, pass on either to a healthy carcass witliin the same or adjoining 
slaiighter-house, or to some part of the district, perhaps a dwelling, the 
possibilities of spreading disease? are by no means negligible. 

Hcnory Rats are FERoeuors. 

Many years ago, a vessel cajTying cattle to this country was wrecked 
off St. Mary’s Island, on the north-east coast.' Some weeks later a 
number of workmen had occasion to visit the v(?ssel. Xot long had they 
been on board when large numbers of long lean rats made their a])pear- 
ance and attacked the men. The latter took refuge up tlie rigging, and 
finally had literally to fight their way overboard and make their esca))c 
by rowing from the ship -^for all they were worth.l”. 

The late Mr, R. Stephenson, M.P related a peculiar affair. In the 
Walker colliery, in which many horses were employed, the rats had 
accumulated in great multitudesw^ customary, at holiday times. 
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to bring to bank the horses and fodder, and to close the pit for a time. 
On one o<?ca$ioB, when the holiday had extended, to about a fortnight, 
diiriiig which the rats had been deprived of food, on re-opening the 
pit the first man who descended was attacked by starving rats, and 
speedily killed and devoured. Other peculiar instances are on record, 
including one where patients in hospital at Goccrito, Trinidad, suffering 
from leprosy, had their toes eaten off by rats. The rats seemed to know 
that the patients were too weak to defend themselves against their 
attacks. 

Damage done bv Eats. 

It has been estimated that the damage done, to foodstuffs alone 
ainounts in value to no less than £15,000,000 annually. If to this were 
added the amount of loss through destruction of articles of various 
kinds, other than foodstuffs, the total sum would be enormous. 

Goods station.s and other railway premises, docks, wharfs, cattle and 
pig lairs are all frequented by rats. In town and country alike, and in 
towns in particular all the year round, they frequent common s^^wers, 
hen runs, allotments, market gardoTis, dwellings, shops (butchers’, 
grocers’, fish, confectioners’, fruiterers’, &c.), bakelioiises, cafes, whole- 
sale meat establishments, slaughter-houses, triperies, warehouses, 
granaries, flour mills, paper mills, largo stores, workshops and factories, 
sewage farms, scavenging tips, knackeries, marine stores, hotels, fancy 
goods and millinery establishments, and other ]>reini8es too numerous to 
mention. In town and country, rats frequent rubbish hea])S in search of 
food, and occasionally migrate from such centres in large tauiibers. On 
farm promises, corn, cattle food, potatoes, and other kinds of foodstuffs 
are destroyed. Even chickens and young ducks are carried ofi^ By 
l)urrowing beneath and in close proximity to buildings, rats frequently 
let down the drains, thus bringing about open joints and other insani- 
tary conditions. In search of water, pipes are gnawed through, causing 
leakage and the flooding of premises. Woodwork within dw^ellings, 
offices, warehouses, and buildiiigB of every description receives particular 
attention. Walls may be riddled until the building is simply honey- 
combed. Within butchers’ shops, during the night, rats will climb down 
the iron rods until they reach suspended quarters of beef, and cause 
an immense amount of damage by eating into the fleshy parts. In 
drapery and liouse-furiushiiig establisbments, the annual damage 
amonuts, in various instances, from £50 to £250; in fact, ten or a dozen 
fur muffs may be destroyed within one night, and curtains, ladies’ hats, 
towels, blankets, and other softgoods are known to be destroyed regularly. 
The hair seating of chairs is sometimes gnawed through and the stuffing 
removed, presumably for the purpose of nest-making. It must be 
remember^ that the foregoing are only a few samples of the inmimor- 
able kinds of foodstuffs and articles damaged. A precise list of material 
damage caused by rats would, undoubtedly, be most startling. 

Preventive Measures. 

Whatever measures are adopted against rats, by way of prevention- 
tfiose that are calculated to make it impossible for them to obtain food 
and water should be considered as being the most iinportant. Animal 
foodstuffs ui?ed in stables, byres, kennels, ^poultry farms, and other 
premises should be kept in metal or sheet-iron bm 
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Ricks surrounded by 5 ft. 6 in. high galvaiiizod-iron sheetings dug 
2 ft. 6 in. into the ground are effectually protected. Another method 
is to build them on stone piers surrounded by a wide inverted pan 
or saucer-shaped rim of tin sheeting; the piers should be 3 feet to 3 ft. 
6 in. high; with the protecting rim near the top. Other buildings are 
difficult to repair, but, where possible, iron 8he(*ting, brickwork, and 
cement should be used. In some cases it would be impossible, short of 
re-huilding, to render premises rat-proof. In piggeries and poultry 
runs the animals should be fed, where possible, in the presence of 
attendants, care being taken to remove all foodstuffs not recpiirwl. 

Refuse iniist not remain unprotected within the yards of private 
dwellings. All vegetable matter, bones, or other such unusable waste food- 
stuffs, should be burned, and ashes kept within properly cover(*d rece})- 
tacles. 

No wast(> foodstuffs of any kind should bo thrown indiscriminately 
into the back streets for the purpose of feeding stray dogs. Similar 
precautions })articular]y ap])ly to those in charge of cafes, restaurants, 
hotels, and shops of various kinds. It matters not whether it be within a 
theatre, ])ictiire hall, railway carriage, railway station, office, work- 
room, tea room, warehouse, workahop, factory, or any other place where 
small or large numbers of people have tlndr meals. It should he considc^red 
as a |>ublie offence eitlier to throw j>i(*ces of biscuit, bread, fat, or 
other wastes food on to tlie ground, or leave such articles lying about. 
Any sucli waste matcvrial as cannot possibly be utilized should be care- 
fully di8|)()8ed of by burning. Within slaughter-lionses and other places, 
garbage and refuse should be kept until removal for destruction within 
properly constructed galvanized-iron receptacles. Everything ])ossiblc 
should be done to remove rubbish heaps. Within stores of every 
description the contents should be moved as frequently as possible, and 
within large warehouses pa(,‘kages should he so arrauged as to reduce the 
])Tivacy of the rodents to a minimum. Ikirrows from which rats have 
been drivcui, or which lead to others, may sometimes be successfuJly 
intercepted by being filled with a mixture of eciinent, sand, and broken 
glass or crockery. 

It is highly essential to have defective drains attended "to, and wher- 
ever possible old or disused drains should be removed. As vessels arriving 
at the various ports are almost certain carriers of rats, they should be 
dealt with as soon as possible on arrival. Another matter requiring 
careful attention is the protection of natural enemies of rats and mice. 
These include owls, hawks, buzzards, ravens, stoats, and weasels. 

Remedial Measures. 

Before referring to the various measures to be recommended for 
immediate application, it will, perhaps, not he out of place to briefly 
describe a method which has for its object extermination by directly 
opposing the ordinary laws of nature. It is known as the Rodier 

methodv'; ■ ■ • ' 

Bearing hum of young in each litter, and the number 

of litters produced w yeai*, it is beJieved that were a scheme 
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adopted which would, in effect, with certainty gradually reduce the 
number of females, success would be assured, for it is almost certain 
that the time would arrive when the males would co-operate in complet- 
ing the process of destruction. liodier claims that by the present 
methods more males are caught than females, with the result that those 
not caught live in a polygamous state. Because of being polygamous, 
the females are more prolific than they otherwise, would be, and. produce 
more females than males. The way to exterminate rats is to make and 
keep them polyandrous — that is, the males in excess of the females; 
and the way to do this is to catch the rats alive and uninjured, kill the 
females, and liberate the males. When this is done, the males will 
persecute the females that are not caught, and thus prevent breeding. 
They will also kill the newly born, and when they largely exceed the 
females in numbers they wiW worry the remaining ones to death. By 
this means all the females will be exterminated, and the males remaining 
will finally die of old age. The greater the excess of males, the quieke** 
the extermination. 

To put into operation such a scheme, it would be necessary for all 
rat-infested premises to be thoroughly equipped for the purpose of 
catching rats alive and uninjured. Furthermore, large numbers of 
rat-catchers would have to be employed to regularly visit such premises 
for the purpose of separating and killing the females and liberating the 
males. 

Again, it would be equally essential for all districts to bo operating 
continuously in the same direction. Otherwise, having regard to the 
migratory habits of the rodents, the scheme w^ould be hopeless. Were 
it shown that destruction by baiting accounted for as many females as 
males, then, providing the Rodier ” method were found practicable of 
universal application, a combination of the two methods would be well 
worth consideration. Before considering the application of any such 
scheme, however, it would be desirable that the probability of its success 
should be thoroughly investigated, not'only by specially designed experi- 
ments, but also as to whether its application could be properly maintained 
throughout the country. In the opinion of the author, even were the 
method proved theoretically correct, it would probably fail for want of 
co-operation, for there are few people who either care to handle rats, 
detain them on their premises alive, or liberate those already secured. 

The methods of destruction may be described under the following 
headings, namely: — Baits, Poisons, Gassing, Trapping, Hun ting, and 
Virus. 

Baits* 

It is commonly believed that faint traces of the oils of rhodium and 
aniseed attract rats. It has been proved, however, that instead of 
improving tlie bait they have the contrary effect. And of all the buits 
tested, the found most readily accepted is dry bread. 

The tastes of brown and black rats liave been found to be practipally 
identical, and the following table wi^ serve to illustrate the merits of 
yarious foodstuffs used .as bait in experiments car ried otit within the 
Zoblpgical Gaiwie^^^^ London* The perpentages based oh tfe 

^94'- v\: V;; :-v 
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ratio between the attractiveness of the various baits and plain bread-- 
the favorite food, whieh is represented by the figure 100: — 


Bread (plain) . . 


100 

Fish ( smoked ) 

. . 20 

Bread (faintly flavoured 

with 


Malt 

20 

rhodium ) 


40 

Maize 

20 

Bread (faintly flavoured 

with 


Dripping 

20 

aniseed ) 


:lo 

( -abhage 

20 

Bread (soaked in milk) 


00 

Potatoes (mashed with milk) 

20 

(tatmeal 


80 

Lard 

10 

Tallow 


70 

Bacon 

10 

Banana 


00 

Beef extract 

10 

Flour and W'ater 


50 

Lentil meal 

10 

Oats 


50 

Fish ( fried ) . . 

10 

Barley 


50 

Raw meat 

0 

Tripe 


50 

Sugar 

0 

Bloat(‘r paste 


:jo 

Apple 

. . . 0 

N otwithatand i ng l he 

profe: 

rciice 

for certain foodstuffs used 

as bait, 


as indicated by the table submitted, no hard-and-fast line can be laid 
dow’ii to suit all conditions, for rats, like many other animals, may, 
under varying circumstances, differ in their tastes. For cucample, quite 
recently the author t(vsted the most favoii]*ed and one of the least 
favoured baits — as found by the London tests, and illustrated in the 
table — namely, bread and meat. The bread was plain, and the meat 
was minced. Each was mixed wdth barium carbonate. They were both 
laid down at the same time and place in the evening, and on making an 
inspection the following morning it was found that the meat bait had 
all been removed, whilst the bread bait remained untouched. Again, 
'where, after a while, the bait is refused, a change should be offered. 

Poisons. 

Phosphorus, arsenic, and strychnine arc* often used in the pre- 
paration of rat-i)astc's or vermin killers, but, as they an^ all rapidly fatal 
in their effects on man and the domestic animals, and therefore dariger- 
oiis, are not recommended. There are others wdilch, whilst being 
rapidly fatal to rats, are comi)aratively harmlc\ss to domestic animals. 
These are barium carbonate and squill. 

Barium Carbonate . — Although 11 to 2 grains suffice^ to kill a rat, 
barium carbonate is more or less harmless to domestic animals, cats 
and chickens withstanding K) to 15 grains, and an average-sized dog 
over 100 grains. It has also the advantage of being cheap, tasteless, 
odourless, and therefore easily made attractive by mixing with a suit- 
able bait, and has been found to be as effective as the more dangerous 
poisons, such as phosphorus and arsenic. The bait may be prepared 
in the following manner; — Make a paste by well mixing equal parts 
of the powdered barium carbonate and tallow-fat or dripping and 
spread it over thin slices of bread exactly as one would do with butter. 
Then, having firmly pressed the slices together to fonn sandwiches, 
they are cut into small squares ready for use. Of course, it may be 
mixed with any other bait found equally or more acceptable. Owing 
to the action, of barium carbonate on the lining membrane of the 
stomach the rats are induced to leave their holes in search of drink. 
It i| recommended, therefore, to place within reach, on the day follow- 
ii% containing a solution consisting of equal 

?' 95 . . 
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parts of liquid squill and milk; the rats being thus made to partake 
of more poison in their efforts at relief. 

Squill may be obtained either in the form of a powder or of a 
solution. Although comparatively harmless to domestic animals, it is 
extremely toxic as far as rats are concerned, the minimum lethal dose 
being only half a grain. Mix the powdered squill with tallow or drip- 

R or with either of these fats and oatmeal. The mixtiire should 
neared on broad, the latter being then cut into small pieces. In 
the liquid form squill may be prepared for use in the following manner: 
—Mix equal parts of liquid squill and milk, and to each pint of the 
solution add 1 lb. by weight of bread. 

Of all rat poisons, squill solution is believed to be the most effective, 
and has been recommended in preference to barium carbonate for the 
following reasons: — 

(a) It is three times as toxic for rodents. 

(/;) It is even less harmful to most domestic arjimals. The one 
point against the use of squill, however, lies in the fact 
that at present it is somewhat more expensive than most 
other poisons. ' . 

There is always a possibility of a rat dying under llooring or behind 
wainscoting, either through poison or otherwise. If a rat from a drain 
takes poisoji, and eannot regain its habitation, the (carcass will mosi 
probably become putrid. If such a rat dies near a fireplace or hot-water 
pipe, the stench will be intensified. C^hloride of zinc is a good deodorizec 
in such cases, and combincvS with and neutralizes the off(msive chemical 
products of putrefaction. If necessary, a hole should be bored with a 
bit and brace in the vicinity of the supposed source of origin of the 
odour if possible. Some |)erfume or pinewood oil can be added to the 
zinc chloride, which should be applied through tlie hole. A cork will 
close the orifice, and can be withdrawn from time to time to ascertain 
whether the riuisaiice has abated. Where possible, however, it is advis- 
able to remove the carcass immediately its presence has been detected. 

(tASSTNO. 

Of all the methods advocated, gassing, under certain conditions, is 
the quickest and ino.st certain for destroying rats on a large scale. 
When employed in buildings or other places where the runs are not easy 
of access, gassing has the advantage over all others in that it kills not 
only the adults, but also the young or newly-born in their nests. The 
most suitable gas to employ, and the one recommended, is sulphur 
dioxide. 

Sulphur Hioxide is a heavy gas, and may be prepared by burning 
sulphur in air or oxygen. It is non-inflammable, and has a pungent, 
suffocating odour. It is comparatively cheap to prepare, and is quite 
harmless to man and the domestic animals 'when inhaled in small quan- 
tities. When sulphur dioxide gas is driven into rat holes under pressure, 
the whole network of runs is permeated in a few seconds, making tfe 
existence of the fata underground impossible. Although many of 
rqdonts escape only to die in thb qpen> some, no doubt, recover. The gas 
Itillfi many of the rats by iinmediate suffocation, wh&^^ escape 

into the o|yeu die from acute congestion of the lungs, 
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bolting from the runs, the co-operation of a dog is desirable. For the 
destruction of rats on board ship, the method just described may be 
strongly recommended ; and, no matter whether employed bn land or 
ship, tL". fact that sulphur dioxide gas is a disinfectant as well as .u 
deodorant may be considered an advantage. For rat destruction on 
board ship, sulphur (tandles have been employed with success by the l^ort 
of London Authority. Probably the most successful means at our dis- 
posal for using sulphur dioxide gas is an ap])aratus manufactured by the 
Clayton Fire Extingiiishing and Bisinfecting Company Liniited, Lon- 
don. The Clayton machine is provided w’ith a generator, in which the 
gas is made and driven through a hose by means of a powerful blower. 

Two other bodies may be employed for causing rats to leave their 
rims when hunting along hedg(*row's or in old farm buildings wliere the 
runs are within thick walls 

Carbon disulphide is a colourless, heavy, and extremely volatile liquid. 
It may he. employed by soaking wadding, (*otton waste, oi* some sucii 
material and placing the latter into the hole and then immediately cover- 
ing the hole in. In this way tlie vapour is allowed to permeai(> the 
runs. As the vapour of carbon disulphide is highly poisonous, it must 
be used with caution, and no light or smoking should be allowed during 
its application. 

Acidylene is a colourless, rather heavy gas, having a peculiar, uii- 
pleasant odour. It is made by dc^composing calcium carbide with the 
aid of water. When employed along Jiedgerows, pi(H‘es of calcium car- 
hide witliin tow may be placed within the entrance of the run, then, 
after saturating with water, the entrance is (piiekly closed in with 
pieces of turf. Owing to acetylene being not, onlyliighly poisonous, but 
exceedingly explosive, great care must he exercised as to its application, 
which slioiild not be within buildings. 

Traccino. 

There are numerous kinds of cage and otlier tra])s on the marker, 
most of which are more or less successful. I^robably the most successful 
typo is the Brailsford Trap. It consists of a long narrow wire cage, 
with doors at each end, which, when the* trap is set, remain open, having 
a direct through. A platform in the centre, i^’here the bait is 

placed, is 'connected by a spring, wbich, when trodden upon, releases 
the doors, imprisoning the rat or rats. It has been found that the trap 
8 inches high gives by far the best results. 

The Mysio Ti'dp consists of a metal structure connected with a tank 
full of water. The bait is placed just inside the door, which closes on 
the entry of the rat. In order to effect its escape, the rat climbs up the 
cage to a hinged platform, which collapses, precipitating the rodent into 
the tank. The collapse of this platform automatically opens the door of 
the cage, and the next rat is thus enabled to enter and rejKiat the 
performance. 

Barrel Trap .- — This may consist of a barrel, the upper and open 
part being covered with brown paper, which is cut crosswise over the 
middle. The bait is suspended by a thin wire inimediately over the 
centre or where the outs intersect. The rat, in attempting to reach the 
bait, is suddenly precipitated into the barrel. 
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Axnongst other traps successfully employed are the ordinary cage 
trap with bait hook, and with a platform connected by a spring with 
the door; the steel gin trap, a type generally popular with the game- 
keeper; and break-back traps. 

Hunting. 

Kimtiiig with dogs and ferrets is a method generally employed in 
country districts, about farms, hedge-banks, and other places. 

Virus. 

It would appear that, in many cases, the use of virus has proved 
very satisfactory, in some fairly satisfactory, and in others distinctly 
disappointing. It is probable that, in some cases, owing to improper 
Gxposui'e, the virus Joses its virulence. 

Further, it is possible that, in some cases, hasty conclusions have 
been arrived at before the disease, if conveyed, has had time to incubate 
and declare itself. Again, as in other diseases, it seems probable that 
many rats possess a certain degree of natural immunity, and are not 
affected, whilst many that are affected receive the disease in a mild 
fornij gradually recover, and thus acquire a certain degree of immunity 
or protection against a second attack. Finally, the warning as to the 
use' of poisoned baits a!)pli<‘S equally to the employment of rat viruses, 
that is to say, it is important to avoid eontamination by the virUwS of 
any material likely to Ix' used for food. 


POSSIBILITIES OF AERIAL PHOTOGRAPHIC SURVEYS. 


The Possibilities of Aerial Photographic 
Surveys for Forest Purposes.* 

By OWEN JONES, Giainnan Forestry Commission, Victoria. 

This matter is one which came under th(? notice of my Commission 
through the Institute of Science and Industry, as the result of certain 
suggestions by a Mr. H. E. S. Melbourne, of South Australia. As an 
ex-pilot myself, with some experience of aerial photography, and some 
knowledge of tlie enormous services rendered by it during the war, I was 
naturally attracted by the proposal, ami on considering it more closely 
it seemed to me to be one that might well interest the present conference, 
and provide profitable matter for discussion. 

In putting this subject before you, 1 can, perhaps, scarcely do better 
than to state the case largely in Mr. Melbourne’s own words. 

Photography has been used for many years on topographical surveys 
and reconnaissance work in mountainous countries, and has proved very 
successful there; but extensive use has not been made of it in level 
country owing to the difficulty of obtaining suitable camera stations. 
This difiiculty has now been overcome completely by the aeroplane, and 
owing to the great ease and accuracy with which vertical photos, can 
now be taken, a piindy plane survey can be carried out without having 
known camera stations at all. Photos, can be taken from any height, 
giving negatives on scales varying from 200 to 5,000 feet to 1 inch, and 
from these enlargements or reductions can be made at will without affect- 
ing t'lie accuracy. With the special cainc^ras in use, a plane surface can 
be photographed with absolute accuracy, but hill fcatiircis are liable to be 
slightly distorted near the edges of the negative. This can Ix^ very largely 
overcome by selecting suitable view points, and by taking special photos, 
over particularly steep slopes. It is, therefore, possible to take a series 
of photographs from the same or different heights, and to join up the 
prints to form a complete photographic map to ahy desired scale. 
Almost any natural or artificial feature shows u|) o-ii an aerial photo- 
graph, more or less distinctly, according to the light and shade effects, 
and very little practice is required to distinguish the different features. 
An airman can photograph country as quickly as he can fly over it, 
and as the spex3d of a plane, as a general rule, is anything over 60 milen 
an hour, it will be evident that a very wide extent of country can be 
covered in a very short time. The movement of the plane does not 
affect the photos., as during the slowest exposure (1/100 second) the 
plane only moves about 1 foot at the above speed. In Egypt and 
Palestine, complete maps were made during the war of liundreils of 
miles of country which was formerly quite unmapped, or nearly so, and 
on all the fighting froiits a great amount of detail, such as trench 
systems, fortifications, &c., was filled in on existing maps with an 
accuracy which the draughtsmaii cannot question. 

*■ Eeid At tile Hobart Foreatry Conference. 
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From what has been done before in the way of eon touring by nieans 
of horizontal photos, only, there seems little doubt that with the aid of 
vertical and oblique photos., w-hich are now so easily obtainable, it would 
be possible tp pick oiit very^sinaU differences in, leyeL (I ‘may jpter- 
polate here that this aspect is a more or less new one to nle* My experi- 
ence, in common with that of other pilots,, is that at any height over 
about 2,000 feet the country below, whatever its nature, all looks flat, 
though with experience one can usually pick up hills and valleys when 
the Sim is shining, fispecially if it is rSther low in the sky. I am, of 
course, aware, however, that an aerial nhoto, will show up many things 
that are indistinguishable to the naked eye, and Mr. Melbourne states 
that by using the Bridges-Lu-Fhoto theodolite an accuracy of 1 foot 
vertical in JO chains horizontal can be relied upon.) 

After outlining the advantages of the method for such purposes as 
selecting a resc*/rvoir site or carrying out the preli in inary surveys for rail- 
ways, Mr. Melbourne continues: — A Government surveyor on subdi- 
visional work spends, perhaps, a week in making a preliminary sketch 
of a new parish. Later on he or his assistant spends anything u]) to three 
weeks on sketching in intermediate details, such as btdts of timber, open 
plains, tracks, hill features, &:c., witli questionable? accuracy, and often 
loses time on road-runiiing through not having a thorough knovvhxlge 
of the country be is dealing with ; whereas one flight in an aeroplane 
gives him a complete map to work on, of an accuracy second only to 
his theodolite. Having a photo.-map of the parish would not only lessen 
the amount of work, but would make tin? selection of road routes much 
easier and more systematic, and, in fact, enable the surveyor to classify 
the land and say with certainty where liis roads can go within a week 
or so of commencing work. The old-fashioned system of laboriously 
sketching in pastoral and Crown land areas by means of the compass 
call be done away with immediately, for just as good photos, can he 
taken of out-back runs as of the city and suburbs. Aerial photos, would 
be invaluable to the valuator, whether on pastoral work or on repur- 
chased land, in determining the exact areas of clearings, scrub, or stony 
country, swamp lands, or cultivation, all of which show diflerently on 
an aerial photo. The lengths of fences, drains, &c., would also be shown, 
and would enable such improvement to be valued on inspection without 
having to do any measuring up. Aerial photos, could also he used for 
keeping records, such as the extent of damage done by bush fires. The cost 
of the actual photography would not he more than a few pence per mile 
afMr tlie initial outlay, and this “outlay should be Ksaved over and over 
again on the subsequent theodolite survey. 

In considering the application of aerial photography to survey work 
along the lines suggested by Mr. Melbourne, it is undoubted that the 
methods proi>osed would he of great value in the rapid preparation of 
ma;ps and plahs of large forest areas, especially with regard to the pre- 
liminary work necessary for the construction of forest working plants. 
To a great extent tluv work of dividing the larger areas into suitable 
blocks or eompartmerits, of framitig the network of roads and rides 
necessary for transport purposes, and 

tb check destructive to be carried btk in W forests, and 

maps made by so rapid and acemr^^ process as aerial photography 
would be an mvalUaM© aid. They would not, of course, indicate the 
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species, quantity, and quality of the timber on an area, information 
which is, as a rule, given by the ordinary ground surveyor; but this 
would not constitute a serious objection, as the map itself would be v(3ry 
speedily obtained, and with its assistance the task of the local forest 
or working plans officer in making the inspt'ction nec^essary to supply 
the missing information. would be greatly facilitated. 

It is, however, only reasonahlo to point out that the initial expense 
of establishing the system would be very considerable, involving as it 
would the erection of hangars and workshops, the creatio.n of main aero- 
dromes in suitable (icntres, with a sufficient number of suppleineritary 
landing grounds, the purchase of machines, s])ares, and stores, the 
establishment of depots for petrol oil, ke. The upkeep expenses, includ- 
ijig replacements, care of engines and machines, and salaries of pilots, 
mechanics, ]:)hotogra pliers, <fee., would also be no small item, although 
once the system overcame prejudice and inspired sufficient confidence 
to insure a large volume of work, the rapidity with which maps could 
be ])roduced would in all probability reduce their expense to a fraction 
of that involved by present methods. 

It might be noted, too, that forest country, especially in a hill dis- 
trict, is about the worst possible for and machine in the event 

of engine-failure, and cciiisequeiit forced landing. Unless a clear area 
were available, and the pilot at a sufficient Inught to enable him to roach 
i1, the machine would almost c(*Ttainly b(‘ wrecked, and the pilot very 
possibly killed. 

It would obviously be out of tin' question for a forest autliority, with ' 
the corn])aratively limited funds at its disposal, to attempt itself to 
inaugurate any such project, but it might bo expected gladly to avail 
itself of the opportunity to procure plans by so rapid a means should 
the necc'ssary niachinery he set in motion and the }»lans be available at 
reaisonablo rates. 

It is suggested tliat the* encouragement of these up-to-date survey 
methods is chiefly a matter for Government enterprise, and certainly 
lies somewhat outside tlie })roV'lnce of a department which, while it finds 
plans and maps vital for the* efficient condnet of its work, has not their 
production as its primary aim. 1 have, however, no wish to throw cold 
water on the scheme; on the contrary, I think tlie forest authorities 
should give sympathetic consideration to any practical suggestion as to 
co-operatioji with other Departments which, like themselves, could well 
utilize the results of any successful project along the lines under con- 
sideration. 

In conclusion, 1 might suggest that perliaps some arrangement to 
the desired end could be made with the military authorities. Flying 
has become so much a matter of practical politics that the maintenance 
of a considerable aerial equipment in AuvStralia would appear inevitable. 
This would, in all likelihood, include the provision of many of the aero- 
dromes, landing-grounds, and depots necessary for photographic survey 
work, and there should also he no excessive difficulty in arranging for 
the military pilots to devote a part of their time to this end. Such an 
arrangement would seem likely to benefit both parties, as Departments 
or the general public wanting plans could procure them quickly and 
easily, whilst the payment for them would help to reduce the cost of 
maintenance of the military aerial branch. 
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An Australian Forest Products Laboratory: 
Research on Forest Products.* 

By 1. H. BOAS, M.Sc. 

The Need fob Heskarch. 

There is no necessity for me to suggest to a conference of foresters 
the need for research into methods of utilizing forest products. Every 
forest service in Australia has, of course, carri<^ out more or less isolated 
investigations, and during recent years one or two of the services have 
begun to make research a regular and increasingly important part of 
their programme. Thert? may be, however, heed for emphasizing the 
necessity for federalizing such work, and organizing it in such a way 
that overlap is saved and waste prevented. 

So mapy of the problems that await solution are coinrnon to all Aus- 
tralia that it is manifestly absurd to attack them in various States. 
Take, for example, the question of distillation. Work on this has been 
begun in at least three States. There has been no attempt to co-ordinate 
the work, or conduct it on common lines. It is quite impossible even 
to compare the results of experiments, for some are given as yields 
per cord, others as yields per ton. In some cases the moisture content 
of the Avood is given, and in others it is not. In the accounts that I 
have read of these experiments, there is no indication that any attempt 
is made to register or control temperature conditions. Now, it is wasteful 
to proceed in this Avay. Before setting out on experiments in wood 
distillation, it is essential, firstly, that full a dA^antage should be taken 
of the accumulated experience of other places, and that a gfMieral plan 
of work should be laid down, with care, so that all results obtained should 
be directly comparable, and that all data are properly recorded. Unless 
this is done, much of the Avork may need to be done again. 

What I have said in regard to b\^deral control applies particularly 
to timber- testing. I have already emphasized, in a recent article to the 
Amtralian Foredry Journal, tlie .need for standardizing this work. 
To any one examining the woi'k done in the various States, it is obvious 
that the results obtained are not by any means comparable. 

In the case of kiln-drying, it is manifestly Avastcful to establish 
various sets of experimental kilns. One bunch of kilns can work out 
specifications for timber, and can be run far more economically than the 
•same number of kilns under separate control. All the experimental 
work in the United States is done in the small bunch of kilns at Madison. 
The result of the concGutration of the work here has been that highly- 
skilled specialists are turned out to supply the needs of the trade* The 
same arguments apply also to the other numerous problems that are 
common to all forest services. 

Ill some cgses, of course, purely State problems arise. For example, 
;it may l>e desired to find a use for some purely local product, such as a 
gum or fi bre, or an es sential Eve n such cases there is 

■ ■ . Beiid '.at tlie llobart- F<3veBtry 
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great need for unified control of the work. If the results of such investi- 
gations are to be as good as they should be, then there must be a staff 
of experts to carry them .out. It is not possible to got a chemist who 
can one day attack a problem in essential oils, and next day one in 
tanning materials. 

Now, it is quite improbable that each State would be able to employ 
a staff of expert chemists and physicists in each main line of investiga- 
tion. The only way in which this can be done is to concentrate the work 
in one well-equipped and properly-staffed laboratory. Some of the 
smaller local problems can, of course, be handled as well on the spot, 
and possibly more quickly dealt with in this way. My remarks apply 
to all main investigations, and to those needing specialists. For both 
Federal and local problems, then, there is only one way to attain 
efficiency, and that is by the establishment of a Federal laboratory that 
is properly equipped to do the work of all the States. This is, of course, 
what is planned in the proposed cstahlishmciit of a Forest Products 
Laboratory by the Institute of Science and Industry. There is no need 
to fear that the work planned by sei)arate States will not go ahead 
as rapidly as if it were done locally. The method I wull suggest later 
for the organi2:ation of the work insurers a proper distribution of the 
work and a proper apportionment of the activities of the laboratory to 
the needs of all. The only Forest Products Laboratories at present in 
(xistence are those at Madison, Wisconsin; McGill TTiiiversity, M.on- 
tr(?al ; and Debra Dun, India. In each case the laboratory has to serve 
larger forest services than in Australia, widely scattered, %vith divided 
control and very varied products. Yet it has been fotind necessary to 
federalize the research into single institutions. 

Madison has one branch on the West Coast at the Seattle University, 
and McGill has a branch at Vancouver. These branches, how(?ver, are 
confined to one kind of work only, viz., the strength tests of timbers. 
This project is huge, and necessitates many hundreds of thousands of 
tests carried on over long periods. It is luauifestly impossible to carry 
on tests on timbers from all parts of the country at the same time. It 
was, therefore, wisely decided to establish branches on the West Coast. 
The Vancouver laboratory was only established quite Recently to deal 
with aeroplane timbers, but it is being continued, and there is plenty of 
work to be done there for years to come. 

With this exception, all forest products research is centred in the 
one laboratory in each country, and there has been no sign of any dis- 
satisfaction, To insure a proi)er distribution of the w^ork, I suggest 
the system adopted in India. A Board of Forestry, consisting of the 
Chief Conserv^ators in the various provinces, lays down the main lines 
of the programme for three years ahead. A similar system adopted in 
Australia would insure that each State would have its fair proportion 
of the laboratory’s time, and would avoid possibility of complaint thai 
any one State was receiving more than its due attention. In America, 
all working plans have to be submitted to the officer in charge of research 
at Washington, whose duty it is to see that every one is satisfied as far 
as is practicable. 
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How THE Requirements can be Obtained. 

A Forest Products La'boz*ator.y is an expensive institution. Montreal 
spends £12,000 a year, and its state is parlous because of lack.of funds, 
llehra £40,000, and Madison, during the war, £140,000. Madison has a 
reduced grant now, but it is still enough to keep a staff of 250 busy. 
Dehra is even now spending £500,000 on extensions of buildings, equip- 
inent, and staff. The prescmt requirements for Australia for a lalwra- 
tory that is reduced to a ininiinuin are a capital outlay of £20,000 to 
£25,000 and a yearly expenditure of £25,000. What hope would there 
be of doubling this? There is great need, then, to make the best of the 
one Forest Products Laboratory by the united support of all the States. 

The sum of money 1 have mentioned seems a lot to ask from the 
Federa'l Goverrinient. It can, however, I believe, be obtained if the 
various States will help. liCt me outline what has already been done in 
Western Australia by the State (xoverninent and private citizens. 

Firstly, a grant of 25 acres of land for a site and a sum of £5,000 
tow^ards . the cost of the building has been grantcnl by the Western x\us- 
tralian (Tpvernnient. The State Fowst^^ S(‘Tvice has, from its research 
grant, already found, or signified its willingness^ to find, when the work 
is approved, various sums amounting to £1,100 a year as subsidy for the 
investigation of definite problems more or less local. In addition, the 
jirincipal newspaper ])ropriet()rs have agreed to find a sum of £500 
for plant for testing out any Australian paper-making materials. This 
is purely Federal work. The Victorian Forestry Service*^ is also finding 
£150 a year towards the ])a|>er investigations, provided a Victorian mate- 
rial is examined. This has all been obtained in tlu? few -weeks since my 
return. 

It is easy to see that, if similar supjmrt can be obtained from all the 
States, it will not be difficult, with Federal assistance, to obtain even a 
larger sum than I have stated as a minimum requirement. I am sure 
that other grou])S of biisinesa men can be induced to put u}) various 
sums of money for specific inve.stigations. If the ease with which we 
obtained the £500 in lV*rth, by .simply .asking for it, is any indication of 
the fact that business men at last realize that research pays, then we 
need fear no trouble about funds. By pooling the possible financial 
resources of Forestry Departments for research, a sufficient sum should 
be obtainable, with Federal assistance, to enable the engagement of 
well-<jualified specialists, and on this depends the sucoi^ss of the labora- 
tory. Poor salaries will not attract the men whose work will insure 
success. 

I think there is notid to stress this point, even at a conference of 
specialists. Even in forestry I believe there is need for specializing in 
certain directions. Yet, as is common in most groups of professional 
men, it is not realized how far this same condition applied to other lines 
of work. At any rate, there appears to be a tendency to think that 
when a chemical problem arises all that is necessary is to hand it to a 
chemist. I venture to say that many of the problems in the utilization 
of forest i)roducts would long ago have been settled, and at great saving 
of money, had they been given to specialists instead of to any one who 
had some training and was ready to have a go. , 

^ Qii^ensland aiid Niiw South hnve ifoceotly |)TOmifled to contribute for Bliaaar Inve^lguttous. 
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I have been both the victim of and a principal in such bad practice, 
so I can speak with some authority. I know also that similar conditions 
apply in other States than Western Australia. 

If the Forest Pioduets Laboratory is to justify its existences, it should 
have on its staff at least a few highly trained specialists for a start. It 
will produce others as its work develops. 

Scope of the Wobk of the Laboratoky. 

The general functions of a Fordst Products Laboratory are well enough 
understood by nioinbers of this conference, but there are some aspects 
that need consideration. It is necessary to define the scope of the work, 
particularly jis regards certain subjects. For example, in India the 
Forestry Research Institute at Dehra undertakes sylvicultural research. 
There certainly seems to be a necessity for some pentral control of this 
work if mucli overlap is to bo avoid(^d. The actual work, however, 
would best done by Slate forest officers working to a central plan. 
Tlu^re seems to be no need, however, to atta(di this to the Forest Products 
Laboratory, unless the various State services did unite in a scheme and 
wished to centre it all in one officer, Who could be housed in the 
laboratory. 

Another section of work which is carried out at both Dehra and 
Madison is the economic study of lumheririg questions, mill scale, studies 
of various species, and a comparison of cost of production under various 
grading rules. Investigations of logging and milling practice to deter- 
mine improvements in production and utilization. These and other 
related questions an^ studied in this section. However, such studies 
are now, and probably will remain, the province of State forestry 
8ervic(‘s. 

Th(‘ princi|)al lines of investigation at the laboratory would be 
under throe main heads: — 

1. Timber Mechanics and Physics; 

2. riiemical Investigations; 

Jl. Ibithology. 

Under the first heading would come the strength tests (1) of small 
clean sjiecimeus, (2) of large beams, and (>1) of timber for various 
specific j>urposes, (4) of huilt~u[> structure, (5) of boxes, barrels, &c., 
and (f)) of timber treatfxi by seasoning or preser\'ing. It would also 
include the microscopic study of timber and the relation of structure to 
properties, and studies in seasoning. 

The chemical section would include the investigation of gums, oils, 
resins, and oth(^r minor products, tanning and paper studies, methods 
of utilizing waste, such as distillation, conversion to alcohol, &c., pre- 
servation studies, &c. 

The pathology section would include studies in timber diseases and 
methods of prevention and cure, and also joint work with the |)reserva- 
tion section. 

Co-OPEKATION WXTH IhUUSTIUES. 

The laboratory should be intimately associated in as many ways 
^ possible with the industries using forest products. If it is to succeed 
it must interest these industries, and to do so it must educate and serve 
them. 
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This co-operation can be brought about first by a dose study of the 
needs of the industries and an effort to meet these needs by investigation 
of their ditfioulties. Search can be made to find materials suitable to 
their needs, niethods of saving waste, reducing costs, or increasing 
efficiency developed. The results of the investigations must be made 
known to the industries in the way of re])orts, articles in trade journals, 
and by circulars to spe(*ial industries. 

The services of the technical staff must be readily available in an 
advisory cajntcity, with restrictions to prevent individuals from getting 
tlif^ sole benefit of such work. 

Another way in which the laboratory can serve the industries is 
by training rechnical officers, wdio can then transfer their services from 
the laboratory to tlio faciory. This, of course, must be limited. In 
other words, the laboratory innsi offer sufficient indncemeui to officers 
to pnweut their being tempted out too soon or too often. At Motitreal 
I found that the grcatcw part of the staff had left witliin a few months 
to go into industrial positions. This, of course, prevents continuity 
in work, and destroys the chance of obtaining ex])erts. l.’he ]>aper 
trade, for example, after it bad taken all the pa|)er reKperts from tlu^ 
laboratory, found that the source of its supply hfid been dc^stroycai, and 
i>et to work to ])(*rsua(le the Ooverurnent to pay reasonable salaries to 
the officers of the laboratory. I'Jiis danger innst tx* avoided. 

Go-OFEU ATION . 

The general policy of eo-operalion must, of course, he so eoiistructod 
iljat. I Ilf' laboratory cannot be used to take tin' place of eonsulting t(jch- 
Mologists. It is not desirable that this should be ]>ossil>le. The govern- 
ing idea in other Forest Products Laboratories is that, unless something 
new is to be beamed by an investigation, it will not he undertaken, if, 
however, there is no other source from which an indusiry can obtain 
advice, and where there is nothing fre.sh to learn, but only the a])))lica- 
tion of information alrvaidy (‘-stublished, iIk'u advice is given, Imt a 
e}uirg(' is made. This charge can be reduced, at llie discretion of tin' 
laboratory, to the extfuit that fresli information of value is gained during 
tlie course of the work. Tin* laboratory always has in mind all such 
arrangements that, wliilo it exists to assist industrif^s, it must not be 
used for the exrdusive advantage of any' one faciory or individual. 

In all co-operation on an extensiv.e scale an ;ign'f\uieiit is drawn u|) 
setting out the obligation as to payments, sup|>ly of material, reports on 
results in tbe factory, &c., by the industry concerned; and, on the other 
liand, the obligations of the laboratory. It is always stipulated that 
tbe laboratory shall have nn restricted righl to piiblisli tlie results of 
investigarious. 

In India liaison officers move about tbe country and study the indiis- 
trif’s. They find oni; wdiat materials they need, and where they arc 
obtainal)l(:\ If an industry in any way dei)euds upon the use of a forest 
product, inquiries are iinide to see how supplies of this may be made 
available, and the factories supplying this material are helped, by advice 
or otherwise, to produce the required auiount. 

The system of teclinical notes issued by the Madison Laboratory also 
ludps to bring industries in close contact with its work. These notes 
are brief accounts of results of work done, advice to industries, ^!c. They 
are sent out inontlily to the industries in lerested. 
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A further method of co-operation A^erj successfully carried out at 
Madison is the estahlishnient of classes for ineTi engaged in industries 
such as seasoning, glue work, box design, &c. 8hort courses for opera- 
tors are very popular and useful. 

It may be objected that; closer co-operation would result, if the labora- 
tory Were in one of tlio industrial centres. Tliis is not necessarily the, 
case.' The laboratories at Dehra and Madison are not in industrial 
centres; the forjner is hundreds of inilcKS from any large town. The 
laboratory cannot be everywhere, and must, wbereveu* it is, maintain 
its connexion with indnstries by means of field officers. Tliis is the 
plan adojUed in other places, and it has proved very sin^eessful there. 

The jSTked fok Pkopaoanda. 

There is lu'ed for a gimorous measure of propaganda among -the 
imiustries, and the jniblic gmierally, to bring liom<‘ the value of researeh 
into forest prodm'ts. TIkn best- results will, of cours(‘, lie obtained by 
the acliieveiiumts of tlio laboratory; bill even these need to be well adver- 
tised, or they Avill not he recognised. 

A rcsoarcli lahoraloi-y lu'cils large sums of mom^y. To get money, a 
publie sentiment must 1)(‘ aroused. Yewspaiier and magazine articles 
v,nMl do soinol.hing, and a publicity section must be e,st;il>lished for this 
}>urj)ose. Much can also be done by means of cinema films illustrating 
various activities of the laboratory. These nu'tliods and otlnvrKS are 
V id(‘ly used in Anieriia). 

A model of tln« box-testing plant is shown in ()]>erntiou at exhibitions, 
country shows, k(\ A concrete result of these UH'thods was the solid 
sn])|)ort for the 'Madison Laboratory when its grant was rt‘(‘ently threat- 
ened. The lime and enm-gv ^prmj in ]iropagaii(la wm’e well rc^paid at 
that time. 

The Lahokatoey axj) the Fokest Scmiool. 

I have frequently heard suggestions that tli(‘ Fonsst Products Labora- 
tory should be vvorketl in conjunct ion with ( lie Foi'estry School. ^.ITiere 
sc(‘.ms at fii'St sight to he some advantages in this, hut I am sure the 
disadvantages .more iliaii ontwingb tbein. In Am(*rica then* is a cerlaiii 
amount of researcli work done at the forest scliools, Foi- examph', in San 
Francisco, at Ilerkeli'Y I’niversily, llie staff of the .Foi‘(“^t School only 
work two s<.vnu>svers, and the other lialf of the. year is fr(‘(' for rc^scarch. 
The research, however, is mainly into foj*es(ry jiroper. At llie Seattle 
Sch(»ol then' is a good deal of vork on such ],n’ohleM)s as seasoning, 
preservation, waste utilization, kc. It was foiind, however, advisalile to 
remove the reseanvli from the teacliing. In India, the K(\search Institute 
was associated with scliools for rangers and provincial forest otlicers, 
but it is now to he sojiarated, and tl»e. laboratory will be moved se\(*ral 
miles away, and all connexion severed. 

It is a good thing for teachers to be engaged on some reseaivdi, and 
there should always be such provision in a school as allows of this. 
It is bad, however, for a research oil c'cr 1o he required to teaeli. Experi- 
ence shows that, if both are required of the same staff, the research work 
suffers. When, owijig to lack of funds or any other cause, there is pres- 
sure on the time of the staff, the teacdiing work has to go on. It is not 
a bad idga for a rOKsearch officer to give an occasional course of lectures 
on his specialty, but he should not ho in any way resjionsible for the 
teaching work, I .am, therefore, strongly opposed to the union of these 
two institutions. They serve separate needs, and must stand apart. 

SOI 
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The Chalcid Parasites of Muscid Flies in 

Australia.* 

By T. HARVEY JOHNSTON, M.A., D.Sc., Professor of Biology, University, Brisbane. 

On account of the economic importance of Muscid flies — a group 
which includes not otily the house fly or typhoid fly, but also most of 
the various sheep-maggot flies, or blowflies, as well as the eornnion bush 
flies ” of Australia — considerable attention has liecui given to the study 
of thenr hyinenopterous parasites, at h'-ast one of which lias been utilized 
in New South Wales and Queensland as an agent to assist in controlling 
the spread of these Diptera. It has also been suggested to the Federal 
authorities by an eminent British entomologist that a number of species 
might, with advantage, he introduced from England to assist in tliis 
work. 

Mr. W, W. Froggatt lias done a considerable amount of w'ork on iiy 
parasites, having dealt with not less than three, viz., Nasonia hrevicorruif, 
Chalcis co(liphora\ and sarrophag(p. which destroy piipte of 

one or more of tlie sheep-maggot flies. 

In this arti(d(^ it is proposed (1) to recaird observations on two 
species, one of which is now reported for the first time as occurring in 
Australia; (2) to briefly review the work on the parasites recorded as 
being already present in the continent; and (h) to discuss tlie suggestion 
that certain other wasps might be profitably introdiiccHl. 

The following five muscid-destroying chalcids are now known to 
occur ill Eastern Australia: — (1) Spalangia mmeidarum; (2) N amnia 
hrevicornk; (3) Chalcis caJJiphorce; ' (4) Dirrhinus sarcophagoB ; (5) 
Padiperepoldeus duhius. The first, second, and fifth belong to the 
Pteroirialidfc, and to tlie sub-families Spalangiinai, FteroTnalirm:^, and 
SphegigasterinaR respectively, wliile the others are members of the Chal- 
cidida^. The first, second, and fifth are known from Queensland; the 
second, third, fourth, and perhaps also the first from New South 
Wales. 

( I) Spalangia muscidarum (Richardson). 

During Novimiber and December, 1919, when numbers of house flies 
as well as certain species of bush flies were being raised in the laboratory 
at Eidsvold, Burnett River, Queensland, in connexion with w'ork on 
flies as transruitters of worm parasites of stock, it was noticed that 
in several batches the percentage of flies emerging was very low, vizr, 
from 15 per cent, to 61 per cent. Thus, in one experiment with house 
flies, the larv® pupated on 21st November, and a few flies emerged on 
29th and 30th November. No more having emerged after the lapse of 
over a week, the pupfB were collected and counted, when it was found 

'► Abstract of a paper by Dr, Johnston and Miss Xlaucrolt, published by the lEoyal Society of 
Qnecwjland, IW. ■ 
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that flies had emerged from only 15 per cent, of them. The remaining 
pupae wore placed in tubes. On 15th December, several small black ant- 
like chalcids, averaging about 3 mm. in length, were noticed, more emerg- 
ing during the sncceoding days. x\s they appeared, the little insects were 
transferred to a large jar, the end of which was covered with a piece 
of cloth, and were fed by smearing honey and water on the cloth. 
Copulation was observed to occur at once, and females readily attacked 
fresh fly pupae on the day of einergeiice. 

When about to oviposit, the female wmlks over th(^ pupa;, testing the 
surface with her long flexible antenna*. A suitable place* iiuving been 
found the sbarp, ])iercing stylet connected with the ovipositor is 
brought into play, and a tiny boh* bored in tlie ebitin of the j)UpariT]in. 
A few minutes is usually sriHicient to effect a puncture, the, stylet being 
thmst for its wdiole length into the wound. 

The eggs are minute oval structures, measuilng from 0.4 to 0.45 inrn. 
in length by 0.1 mm. in breadth. ‘Hie sliell is minutely papillose, except 
at ora; end, w’hich is drawn out into a blunt projection varying some- 
wbat in length. This point is not obvious in the uterine egg. The larvie, 
on hatelling, is a tiny white seginenuul creature, which applies its mouth 
to the surface of the fly pupa, and gradually increases in size at the 
latterls expense. When tlie chalcid larva* pupates, it assumes the form 
of the. adult, the structures being, hoivever, soft and while, and sur- 
rounded by a clear envelope. i.kiring the pupation stage, the hard 
cliitinous cuticle of tin; imago is developed. When the imseet is ready to 
leave the pupa case of its host, it gnaws an irregular hole at the anterior 
end and crawls out. Nothing is left of the fly j)U})a by this time hut a 
dark shrivel l(;d mass. Both sexes of the chalcid are capable of flight 
i in rn ed i a t <:*] y n ] ) ( >n e rn e rge 1 1 ce . 

The sexes differ in the form of the abdomen, which is shorter and 
more spindle-shaf)ed in the mule, Avliereas that of the female has a jiro- 
minent projecting terniinal region, and in the sha|)0 of the head, whicli 
in front vi(;w is seen to lie ]*(‘latively broader and shorter in the male. 
The antenna; are also unlike. 

As far as our experience* goes, only one chalcid develops in (*aeh para- 
sitized fly pupa, tluis from 53 pupa cases of which individual record 
was kept, only 53 chalcids emerged. Tin* ,<ize of the perfect insect 
depends upon the size of the t>upa in which it developed. Two Spalangio 
have occasionally been seen oviposit ing at the same time in one pupa. 
The period of time elapsing during summer (Decern l)(*r and Fel)ruary) 
between the laying of the egg and the emergence of the was]) is between 
thrfH* and four weeks (21 to 28 days). 

It was found that in Texas, United States of America, during the 
colder weather, the period ranged from 61 to 109 days, while during 
wd liter the adult did not emerge, the insect apparently overwintering in 
its pupa stage. 

Our results show that larval development is passed through very 
rapidly under Queensland summer conditions. This is a factor wdiich 
renders it particularly valuable as a means of controlling the spread 
of noxious Muscids in this State. 
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Pupftj of the following four species of Muscid flies were collected 
and examined during the summer in order to ascertain the percentage 
infection: — 


Spet’ieH. 

; Number examlnefl. 



M. domestica 

' 

Tfi 

64 

84 

M. Fergusoni 

214 

84 

89 

M, vtiuHiu'ma 

\o 

11 

7:1 

M. tf^rreereginm 

1 

1 i 

i n'o 

i 

Total 

asa ! 

i 7 r» ! 

45 


in addiiion to the house fly and cattle flies just mentioned, many 
others, including the stable fly and certain blowflies, became parasitized 
uiid destroyed while in the pupal conditiorL 

(2) Nasonia hrcricornis (Giratilt and Sanders). 

The first record of the presence of this tiny (duilcid in Australia was 
made by A. Girault in 1918, who divSeovered it in Brisbane in 1911. It 
was first bred out from a sheep-maggot fly by E. flarvls (1918), who 
obtained it from Central We.«tern Qu(‘enshuid. In .1914, W. Froggatt 
called attention to the parasite as one which was devstroying the pupa> 
of various blowflies, including the main she(.‘]>niaggot fly. .In con- 
junction with his son and T. McCarthy, he published accounts of its 
habits, and also of the w^ork doi^, at the experimental station in .NeAV 
South Wales, where the insect was bred up for widespread distribution 
as a means for controlling blowfly infestation of sheep. Similar work, 
controlled by the Institule of Science and Iiidustry, has beem in progress 
for a considerable time near lioma, Queeiasland. 

Mr. Froggatt reported that from 2 to 75 of these wasps had been 
bred from parasitized blowdly pupie, the usual number being between 25 
and 26. The maximum Tiumher found by us only 18, the usual 
number being about 9 or 10. 

(8) Chalcw calliqyhorw (FvoggsiU). • 

This chalcid was de.scribed from the Hay district of New South 
Wales by Mr. W. Froggatt in 1916 as a black wnsp, about the size of a 
house fly, with reddish-yellow antennee, oval shining red-brown abdomen, 
and with thickened h.i.iid legs. It is a hal’d,? species, which breeds readily 
in captivity, a single insect killiing and emerging from each parasitized 
pupa. The insect attacks one of the blowflies while the latter is in the 
active maggot stage, and apparently does not prevent its pupation before 
death. 

(4) Dirrhinus sarcophagee (Froggatt). 

This rather large chalcid (6 mm. long), which is about the size of a 
large house fly, has been recently deacribed by Mr. Froggatt (1919) as 
parasitizing the pupie of the ‘^ coiumon flesh fly^^ {Sarcophaga aurir 
from). It has higHy modified hind limbe, which are used to enable 
the wasp to burrow into the l6ose soil to reach the pup«e lying an inch 
or more below the surface. 
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(5) PacliycrepoUhm duhius (Girault and Sanders). 

This eliakid parasite^ belonging to the PteromalidiB, was recorded 
by Girault in 1913 as having been caught on windows at a number of 
North Queensland localities. It was originally described as a house- 
fly parasite in United States of America. No doubt it attacks and 
destroys various flies in Queensland. 

Remarks on (TERTArN otuer Mymknopterous Pakahitks < apaulk or 

CONTROLLING THE SPREAD OE FlIES, AND WIIIGH MIGHT HE I’TILIZKD 

IN Attstralia against Sheep-maggot Fuks.” 

Graham-Srnith, in two excellent papers containing his obs(>rvatioiis 
OB the liabits and parasites of common flies in England (1916, 1919), 
has publislied int(*resting information revgarding the Ilymenoptera which 
attack fly pupic or larviP, ultimately destroying (liem. The most 
important as fly-controllers seem to l)e Ah/sia mandnmfor, Aphwrela 
rephalote^s Hal. (both bolongifig to the Braconidje). and Mrii.thfhia acasja 
W a Iki^r ( (1.i ale i d ida‘ ) . 

Alysia inanducatov. Grahain-Sinith’s observations on this rela- 
tively ]arg(‘ Braconid, whiclj is as long as a house fly, show that it is 
fairly common in England^ parasitizing as many as 83 per cent, of fly 
pupa* collected at certain tiiiKis, especially during autumn. He stated 

that These facts rexT'al the extraoMinarj destruction wrought by 

these parasites, and indicate that larvs^oeding in warm and sunny situa- 
tions are inoi’c liable to attack than vmae living in shady j^laces.’"' Tin? 
female, which lives only a f(?w days in corifiuemeut, attacks and ovi- 
posits in larger living larva?, not waiting for them to pupate. In one 
experiment, this antlior found that a female deposited eggs in at least 
206 onl of 544 lanue provided; that SO other larvae died, possibly due 
to infection caused by the insertion of the ovipositor; and that no less 
than 343 eggs were still contained in the wasp\s ovari(?s. Under more 
natural conditions, it is likely that she would have infected a greatcu' 
number, as the ovaries contained at least 549 (>ggs.’' This wasp over- 
winters as a pupa, emerging in the si)riiig. Its habits should make it a 
very desirable insect for use against sheep-rnaggot flies iii Australia. 

Aphivrda ceph (dotes (IJaL ). — This is a luiich smaller Braconid, 
being only half the length of the preceding wasf>. From each parasi- 
tized blowfly pupa a number (7 to 14) of these insects have been bred 
out. The species appears to prefer sunny situations for oviposition, 
small larva) being selected for the purpose. It passes through the 
winter while within the fly puparium. From the infonnatioii available, 
it does not seem to he as valuable a fly-controller as the preceding 
species (Graham-Smith, 1916, 1919). 

MeliUobia acoMa (Walker). — This is a tiny Braconid, whose habits 
are described in an interesting account by the same author. There 
is a very marked sexual dimorphism, the males possessiug rudimentary 
wings and eyes, as well as peculiarly modified antenna). The female can 
live in conl^ement for a long period (33 to 36 days — 95 the maximuin 
noted), and lay up to 300 eggs. The males are short-lived, and do not 
leave the puparium in which tht^y have been developed. 
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This remarkable insect also parasitizes the larvas of solitary wasps, 
as well as the pupa^ of a Tachinid fly, which itself parasitizes wasps. 
It is thus both a parasite and a hyperparasite. Graham-Smith (1916) 
reported that it was not only a parasite of fly pup®, but acted as a hyper- 
parasite towards the above-mentioned Bracomd Alysia. M. acasta 
is capable of causing an immense amount of destruction. If it is 
usually a hyperparasite on the Braconid larva^, it is not an insect to be 
encouraged, since it kills off large numbers of parasites very destructive 
to flies; if, on the other hand, it usually attacks fly pup® during the 
summer months, it is most beneficial, its powers of destruction being so 
great ; if, lastly, both Braconid and fly larv® are commonly parasitized, 
its beneficial action is somewhat neutralized.” 

In view of the above statement by such an authority as Graliam-Smitli, 
and in view of the fact that it is capable of parasitizing Tachinid flies 
and solitary wasps, which may be of considerable 6H*onomie importance 
in controlling various insect pests, it would probably be unwise to 
introduce into Australia such a form as AT. acasta as an agent for con- 
trolling the spread of flies. 

Dibrachifs cavus, another chalcid, seems to be of value as a parasite 
of fly pup®, but little information is available to us regarding it. 

The contents of this article may be summarized as follows: — 

1. Tliere e;.vist in Eastern Australia at least five hymen opterous para- 
sites which destroy flies (including sheep-maggot flies) namely, Spalangia 
muscidarum, Nasonia hrevicopnis, Chalcis caUiphora*, Dirrhinus sar- 
copkag(i\ and Pachycrepoideus dubius. 

2. Of the various hymenopterous parasites known elsewliere as 
destroying fly pui)a>, three others appear to be of outstanding import- 
ance, viz .: — Alysia numducator, Aplmrela cepbalotvs, and MelUfolna 
acmia. The last-named acts also as a hyperparasite of an any useful 
insects, and should not, in the light of our present knowledge, Ixj intro- 
duced into Australia. The other two coxild aj)pai'ently be saieJy intro- 
duced, if desired, to assist thowse parasites already prescmt. 'J'he firsi- 
named seems to be esjx'cially valuable in this connexion. 
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The Shark for Food and Leather. 

By ALLEN ROGERS, Pratt lartitute, Brooklyn, N.Y.* 

From time immemorial the shark has been considered as an enemy 
to man and as a scavenger of the sea. He has been pictured as the 
cannibal of the deep, and in fiction lias been painted as the monster 
who lurks about the ill-fated sliip in order to devour the unfortunates 
who may have met tlieir death in the gale or on tlie reid*. We, tliere- 
fore, for generations liave cherished an antipathy for this creature of 
the sea, and have htien very willing to accept as fact all of these stories, 
never stopping to consider that jierhaps, after all, the shark might have 
a few points in liis favour. 

To begin with, the shark does not live exclusively on the ilesh of 
man. in fact, there arc only a few species who would eat human fi{^sh, 
even if it were possible for tlieni to secure it. Tlie principal s|)(‘cies 
considered a man eater, the tiger shark, probably has seldom had the 
pleasure of this delicacy. Sharks, like all other fish, live on the smaller 
fish; thus upholding the proverb that tlie big fish (‘at the little ones. 

►Sharks travel in schools, or singly, and are found most abundant 
where food fish arc plentiful. They are especially fond of tlie mullet, 
menliaden, mackerel, and scsa trout. Thus it will b(i seen that they are 
migratory, and at various seasons are found in differcmt waters. They 
ar(‘, naturally warm-water fish, which accounts for the large nurnher 
found in the Gulf of Mexi(N), along the coast^ of Florida, and the West 
Indies. Ihnng rapid and powerful swimmers they often follow 8hi])s for 
hundreds of miles picking up food as it is thrown over the side of the 
vessel. Thus their diet at sucdi times is not unlike that of our domestic 
hog ami poultry. It is claimed by fisher folk that the shark will not eat 
unsound food, Avliicli shows liim (weii more particular than our friend 
the porker, Wliy, then, if he is so clean in his liabits of life, should 
we cliscrirninate against liim? 

The Bureau of Fisheries for several years has endeavoured to interest 
the |)eo})le of this country in using shark meat as ah edilile product, 
with a certain amount of success. In fact, that speudes of shark known 
as dog fish is being canned in large (piantities and sold under the name 
of gray fish, ('ertaiii fishericLS on the ISiew England coast are removing 
the liead, tail, and fins, and selling the product in Boston and Xew 
York as deep-sea sword fish. In Boston, also, shark meat is being sold 
as such to the Italian trade, Avho appreciate its food value and enjoy 
its delicate flavour. Why, then, should we not take a lesson from the 
Italians and acquire the shark-eating habit? 

For the past five or six years the writtvr has been interest(‘d in 
developing a method for converting shark skins into a merchantable 
leather. As a result of this work several processes have been devised 
which have been a'Svsigned to the Ocean Leather (/ompany operating 
fisheries at Morehead City, N.C., and Fort Myers, Fla. This <*onceni 


* From TAtf Jowtuil af Industrial mid JSngineerifig Chemuiry. 
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alone expects to get up to a catch of 1,000 fish daily, although at pre- 
sent they are not taking this number. The skins are now being manu- 
factured into leather, the livers rendered for their oil, and the flesh 
converted into fertilizer stock. It is estimated also that at least 1,000 
sharks can be secured daily from the fishermen handling food fish, 
who at present simply kill the sharks getting into their nets and throw 
them back into the water. By this wasteful procedure on the part of the 
fishermen at least 1,000 sharks daily are destroyed along the Atlantic 
coast. Thus, not only is the skin lost to the leather trade, not only is 
the liver oil discarded, not only is a large amount of fertilizer material 
made unavailable, but at least 50 jk?!* cent, of the. weight of the shark, 
which would be fit for human consumption, goes to waste. 

A conservative estimate, based on the above figures, indicates that 
for a catch of 2,000 sharks daily, at an average weight of 200 lbs., there 
would be 400,000 lbs. of fish. As at least 50 per cent, could be used for 
human consumption we would have 200,000 lbs. dally, or 7(1,000,000 lbs. 
annually. Assuming that the inai^ket price could be s<"t at 10 cents w<i 
have a saving of $7,300,000. 

The question of supply is one that is constantly being asked. From 
personal observations, and those of men who are most familiar with the 
subject, it seems evidf3nt that tiie supply is ijiexhaustible. Aiiotiu’r 
question is often raised as to the best rneliiod to prej>ar 0 the flesh for 
market. The answer is, cold storage. This method, however, may not 
alw^ays he practical in isolated fishing stations; rec^nirse must then be 
Tuade to salting, smoking, or drying. Tlio fresh meat, however, is the 
most delicious, and when boiled, broiled, or baked furnishes a white, 
flaky food, closely resembling halibut or sword fish. 

A source of food supply so e^ctensive warrants our most (‘.areful 
consideration, and it is hoped that the time is not far off when we may 
overcome our prejudic<3 and take advantage of Nature^s abundani 
supply. 
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The Cattle Worm-Nodule Parasite.* 

Some Experiments with Flies as possible Transmitters. 


By Professor T. HARVEY JOHNSTON and M. J. BANCROFT, Walter and 
Eliza Hall Fellow in Economic Biology, University, Brisbane. 

Altihoiigh a oonsiderabk* amount of work has l>(‘en carriod onl; by 
various Australian iuvesti^^ators with a virnv to asvertainini^;: how cattle 
becoine parasitized by Onchocerca (jlhsoni, Cleland and floliuston —the 
organism whieh produces ‘‘worm nodules” — we are still ignorant as to 
wbat is the transmitting agent. The prevailing idea is that a, Tabanid 
fly is responsible, tliougb a number of workers, including Clelaiu], Breiuk 
Ilill, McEaebran, and others, have used such flies un .successfully. 

Makcui Fliks. 

We have attempted to infect various March dies iu llu‘ U|>p<*r 
-BuiMiett Kiver district, QiKwmsiaud, during 1918 and 1919, by allowing 
tbern to feed on freshly-cut living worm nodules. Of course, one must 
admit (hat this is quite an unnatural methorl as far as the traiismitrcu' 
is (‘oncerned, since most of the embryos or larvje liberated from the 
female hy this iiieans are probably i.K»t in a fit state to commence their 
developnienl. in the intm’imxliatc^ hosi, though some would, .no doiibr, Ite 
ready to d<,) so. 

The sjjccies used were Tahamis circurndatus, T. av.sfralicics, .7\ 
rnastersi, and T. dv>biosiC'=i. Though they were examined at intervals 
NMrying from one to ten days after sueh feeding, no development of 
the larvie taken up by them had occurred, and in only one case was a 
living larva* found in a fly^s alimentary canal one day after feeding. 
The tissues of eacli fly wore carefully exarninod, and, though certain 
other filarial worm larvai were found, no trace of iJnchocerca was 
detected. 

On account of the*, presence of Onchocercia^sis in local cattle, it was 
thought that an examination of captured Tabari ids might yield informa* 
tioii. .Five hundred were caught and carefully seaKdiod between Xovern- 
her, 1918, and January, 1920, but the results were negative, though, as 
already stated, another parasite, Agamo filar ia tahanicola, Johnston and 
Bancroft, was detected in nearly 4 per cent, of the specimens of T. cir- 
cumdatus examined. This is by far the coimnoiiest local Mar(^h fly. 
Specimens of T* wustralicus, T, mastersi, T. cy aliens, and T, duhiosus, 
were also searched for the presence of worm parasites, but without 
success, the numbers examined being^ however, comparatively few. 


• Abstract of a paper by T. H. Johnston and M. J. Bancroft, “ KxjiorimcntB with certain 
Diptera as possiblu transmitters of bovine OnehotereiasUr* IToc. Royal Soc. Queensland, 32. April, 
1020, p. 31. 
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Cattle Flies/^ 

On account of tlieir association with the eyes, nose, mouth, and 
injured surfaces of cattle, we carried out an examination of captured 
cattle flies,” and also attempted to artificially infect some by allowing 
them to feed on freshly cut living nodules. 

The following numbers of native Muscid flies, belonging to species 
coininonly associated with cattle, were used at various times in attempts 
at artificial infection, but with negative results 313 Musca Fergusoni, 
Jnstn. and Banc.; bl M. vituHtisHima, Walker; 41 tejnrregimi*, 
tTnstn. and Bancr. ; 79 Fjinnm sp. Both bred and captured flies were 
used, and were dissected from 1 to 26 days after having fed on a cut 
uodule. Though larva? were occasionally found alive in the alimentary 
tract one day after feeding, they could commonly be found dead for 
periods up to the fourth, and sometimes the sixth, day. iii no case 
had further development occurred. 

In addition to the above, over 1,700 captured flies were examined 
between November, 1918, and January, 1920, for the j)re8ence of para^ 
.sites, viz. 1,176 J/. Fergusoni : 280 M. veiusiissima 21 M, terrcv- 
reginm; 259 Fonnia sp. In no case was Onchoaerea Gibsoni found, 
thoug'h certain otber nematode worms wen? detected, especially th(‘ 
young stages of species of Ilahronema (//. rnuscfv and H. mcgastoma) 
which infest the stomach of horses. Hahroneyyia sp. occurred in the 
three species of Musca r(?ferred to, the percentug(? of infected flies being 
respectively 2.2, and 5 and 5. ’Another larval worm, Aganmpirura 
muscarum. Johnston and Bancroft, was met with in the same three 
species, the percentage lx?iiig respectively 6.8, 1.4 and 5. A third 
nematode parasite, Agamonema fanniin, Johnston and Bancroft, was 
found o(‘casionally in Farmia sp. (1.5 per cc?nt.), M, Fergusoni (.4 per 
cent.), and M. veMistissima (.3 per cent.). 

The investigators previously referred to failed to produce infection 
by using another Muscid ^v—Stomoocys calcitrans. Hill and 
McEachran used the buffalo fly, Lyperosia exigua, as well, but without 
success. (’^leland also employed Mmca re tustissiyna, but with a 
negative result. 

It seems to us that the various cattle flies, excepting possibly the 
two biting species just mentioned, are not likely to be the normal trans- 
mitting agents, irnfortunately, work with Tahanids has not so far 
proved promising. 

Onchocekoa bovis. 

We would like to draw attention to tlie presence of a second species 
of Onchocerca-^O, bovis ^ Piettre — in Australian cattle, our material 
coming from Queensland. Certain species of Onchocerca reported from 
New South Wales belong almost certainly to the species. The female 
of 0. hovis occurs, in a more or less tangled state, in the connective 
tissues of the neck ligitment and in the stifle joint, while the male lies 
free in the tissue spaces in the vicinity of the female. Typical nodulcvS 
are not usually formed, though the tissue surrounding the female may 
become fibrosed so as to form tunnels. The lesions are not very obvious, 
especially wdien compared with the nodules produced by 0. Gihsoni, 

■ \,0. hovis occurs in cattle in ^France, in North and South America, and 
here. 

$t6 . 
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PROFESSOR J. DOUGLAS STEWART. 

Scotland has contributed greatly to the elevation of the veterinary 
profession, and has been the training ground of many distinguished 
professors and practitioners. Australia has benefited Tnaterially by 
the liberal educatioTUil facilities wdjhdi that country has provided, and our 
Universities and other educational institutions owe it primarily to the 
Scotch colleges that instruction in veterinary science has been well 
founded here. The nanic of Professor J. Douglas Stewart, of the 
Sydney University, may be^ cited as a case in point. He is but one of 
very many wlio has advanced the knowledge and the status of the 
profession in the Commonwealth. 

Professor Stewart was educated at the Sydney Grammar School. 
Afterwards proceeding to Edinburgh, he gained, in lS9r3, the diploma 
of tbe lioyal College of Veterinary Surgeons. He also gained a 
nurnlx'r of prizes at the Royal (Dick) Veterinary College. His studies 
abroad revealed exceptional ability, and wer(^ rewarded by gold medals 
for veterinary medicine, veterinary surgery and obsletrics, pathology 
ami helinintbology, the Dick Bursary for liight'.st marks in various class 
competitions througbout the curriculum, Third ‘’CFitzwygraTn prize, 
and the Highland and Agricultural •Society^s modal for best essay read 
and deRnided before the Veterinary Association of ’tb<‘ (’■ollege. .It is 
of interest to note tliat tbe subjec't of the (‘ssay was Diseases of Aus- 
tralian stock.” 

Upon returning to Australia, Stewart practised wiili his father in 
Sydney for several y(xirs, and gave a great deal of time to toacbirig, 
and to work of a semi-public? character. lie ac'ted as lecturer at the 
Sydney Technical (k.)llego, and was honorary veterinary surgeon to the 
Zoological Society of New South Wales. In 1S9S, .Vew South Wales 
was threatened with invasion by the cattle tick, and hc^ was then 
appointed veterinary surgeon to tbe Department (.)f Agriculture. 
Becoming associated with Dr. Frank Tidswell, Government Micro- 
biologist, an immense amount of work was done in connexion with a 
scientific investigation of tick fever and protective inoculation. Re.spoii- 
sible duties then fell upon him in quick succession. Some of his appoint- 
iiumts were adviser to the Chief Inspector of Stock on quarantine 
methods and procedure; representative of 'New South Wales at numerous 
Inter-State Conferences; and in connexion with tlie framing of regula- 
tions under the Commonwealth Quarantine Act governing the introduc- 
tion of imported stocky 
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Ill 1907, Stewart was af>poiBted Chief Inspector of Stock for New 
South Wales, and, two years later, accepted the invitation of the Senate 
of the University of Sydney to fill the recently ostahlished Chair in 
Veterinary Science. Professor ’Stewart then visited the leading veteri- 
nary schools and colleges of Great Britain, and of Europe, and obtained 
the most modern equipment for his veterinary schools. 

Professor Stewart lias taken a keen interest in military matters 
for a number of years, and lie holds the eommission of major in the 
A..\.V,C. He offered for active service at the beginning of the war, 
but was retained for Iiouk* servi(‘e, and acted as l)ire(‘tor of Veterinary 
Services, Central Administration, during 1916-17. Since his appoint- 
ment as a member of the Executive Committee of the tn*stitute of 
’Science and Industry in 1917, he has taken an active part in matteTH 
relating .to investigations into stock diseases in Australia, and has done 
an immense amount of work in an honorary capacity to advance the 
interests of the Institute. 
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(hit Unas of Nvr>no}nia Z/oology, by Albert AI. of West X’ir^^inia 

University, j>p. i:i -f 1118, witii ‘2vS4 illustrations. P. Bhikiston’s Sun and Co,, 
Philadeljdiia. This book should ha\e a wide raiigT* of readers, fur although 
written jiriinariiy fur students undei-goino a regular eleinerita ry eourst* in general 
zoology, it sliouid ]»ruve of deep interest lo all lovers of natural history. The 
MUthor has siiceessfully kept the. ecunuinie aspee.t in mind in the groups lie has 
diseussi'd witlumt subordinating lh<* seieiititie vahie uf his work. 'The fuurttMUi 
ehaptios deal witli fuurteen sepai'ate orders, any uii(‘ of whieh, heeause of its 
direet relationship wiih human life, constitutes a fascinating story. In the 
chapter on pruluzoa, for instance, theie are short hut highly inte.resting state- 
ments on several genera wlTu'h are ])avasitic in all classes of vertebral es up to 
man. Tln.‘ porifeni, or sponges, constitute another story of endless vai’iety. 
Arthropoda, pise<‘s, reptilia, and mammalia are ecoiiumically, perhaps, of most 
dir(M‘t inter(‘s1, and the ])ag{‘,s on these orders abound witli stories of human 
inlerest and descriptiuns of scientific valvn^. Tli»‘ perusal of Professor IJeest^’s 
litlle volume will ci'rtainly stimulate an appetite for further study of the subject, 

SOME PUBLICATIONS RECEIVED. 

Tiia fJ(turm( of (ha Department of AyrtauUtfre of Yietoria (April), — .A series 
of articles by Air. A. .K. V. Ric1mrd.son, AI.A., JkSc., on flic “ V\'heat cainjiaigii 
deal ('ompiadn-msively with wheat and its ('iiltivation. 

The Forest Flora, of AVie South TTti/c.s', \'ol. YJL, Jhirt 111., b\ .1. IT Alaiden. 
O.V.O., F.R.8., F.L.S. 

The Journal of the Department of A yrirulture nf South A usi raUaJ—Mv. \Vl 
A. vSpallord, Superintendent of .fix peri mental W Ork, publishes tlie results of a 
scries of expeririH'nlal plots wliicli were laid down in Hax (lin.'^ccd) fur seed. 

Journal of A (frirultural JD^irareh, A’ol. W ill.. Xo. Tl. — V\'. W. Garimu- and 
11. A. Allard discuss the etlect of the relative Jimgth of clay and night and 
other factors of Ihe enviroiimcmt on gitiwth and reproduction in. plants, 

ttU’l/etln of ihe Svho(J of Mines and M elall uryu, Cnixersity of Missouri, Vol. 
IV'., .No. IT - Comprising a bihliography on tin- roasting. Icnehing, smelting, and 
elcictro inetallurgy of zinc. 

Journo, I of the Franklin lnsiiiuU\ A'td. 18h, No. IT — Dr. IT ^V. Dean, in an 
article on motor fuel, gives information regarding (a) the production and 
ugt! of gasoline, {h) marketing of gasoline, (r) physical and i*hemical j)ropcnie.s 
of gasoline, and id) present teiidencie.s in the devcdopmerit of snhstitutcB for 
gasoline. The relative merits of field glasses are discussed by tlie 8uh-ronnnittee 
of the National Research Council. 

Queensland AgrieuUural Journal (April). — Priiuripal articles: — “A Cbian 
Milk Supply,’' by K. B. Tennent, deals with .milkdiorm* disease.H, and general 
treatment to prevent contamination; “The Banana Weevil*’ (Cosmopolites 
sordida) is, described by Air, Henry Tryon; and ‘‘ Gune Griil) Tnvestigationg ” are 
reported on by Dr. d. F. Illingworth, 

New. Zealand Journal of Agriculture (Alarch) deals with the incidence 
locally of Take-all ” in wheat, milk and cream for factory supply, and the 
controT of rod niite on apple trees. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advaQce. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Fuel Economy and the Carbonization 

of Coal. 

1 N CE tlie Industrial Revolution coal has been, is now, and will 
nunaiu, the ehief sourer* of eiK'rgy for heat and jnotive jiower. 
His tnoderii rival — mineral oil- — is sirietly limited in '^tipldv. 
= 1 ^=1 The world\s ]>roduction ot eoal is over 1,200 million tons a 
year; tliat of eriide oil about 75 million tons, or less tliau 10 |)er cent, 
of tlie heating ])Ovver of tin' coal. 

Moreover, tln^ reserves of eoni are more than 7,00(),0()0 inillion tons, 
about 6,000 times the auuual consumption ; whereas the ]>etrolenm 
reserves are only 5,000 million tons, or a little over 60 limes the })resent 
consumption ptvr year. It is estimated ihat 469 million tons of coal 
were used in the TTjuted States alone, in 1917, for steam-raising. The 
most conservative estimate of w)al used by ocean-going ship.s aimually 
cannot be less thaji 60 inillioH tons, equal to 40 inillion tons of fuel 
oil; and, since not more than one-third of the crude oil produced at 
the well is available for ships, it will be impos.sible to convert even all 
the ocean-going tonnage to the ii’se of oil-fuel, if petroleum wells are 
to remain the sole sources of supply. As wdll be seen later, however, 
coal is destined in future to play a niucix more important role in oil 
production than it has done hitherto. The many advantages of oil- 
fuel — its compactness, ease of transport, flexibility in use for heat, 
e.9946.— 2 3^1 
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light^ or powers — aro m fully appreciated that demand will continue to 
outpace supply until soaring prices impose the economic limit to its 
employment* 

If it is admitted that coal must continue to be our main source of 
energy^ it will be granted also that it has been wasted in the past; yet 
the particular improvements to be adopted are subject to acute eon- 
troversy. It is apparent that great economies are practicable by siiper- 
seuing the multitude of small steam plants in existence by large central 
power-stations generating and distributing power electrically over 
urban areas. For such large stations, most engineers are agreed that 
the steam-turbo generator lias quite outdistanced the gas-engine in size 
of units, capital, and running costs and reliability. At the same time, it 
should be noted that by combining waste-heat boilers feeding turbines 
with the gas-(mgine' exhaust the thermal efficiency can be raised to 25 
per cent., as against 18-20 per cent, for the largest size of steam 
turbiiK's. 

A furtlier point of controversy relating to the practice of dirc(*r 
coal-firing of boilers. It lias Ik^cii frequently asserted that great 
economies are possible by first carbonizing coal, as in gas-works practice, 
recovering valuable by-produ.cts, nsing gas for direct heating, and pro- 
ducing steam for electricity generation from the coke residue. The most 
autlioritat'ivc report on these modes of utilizing coal for tlic iu*e(Is of a 
large power-station with lOO percent, load-factor is that of the Nitrogen 
Products OoTumittee. Their conclusions may be summarized thus: — 

1, Carbonization of coal — as practised iu gas-works or coke-oven 

works — or, alternatively, the complete guMification of coal 
in producers (with ammonia recovery), offers no immediate 
prospect of reducing the cost of electrical energy from coal 
below that obtainable by direct-firing of boilers. 

2, The main hope of cheaper power from coal appears to reside 

in the carbonization of coal at a low temperature, but a 
successful commercial tyne of plant has not been in opera- 
tion. 

3, In the present state of the art, the einj)loyiiient of gas-engines 

for large-scale power production is not economical; for 
moderate blocks of power, however, up to (say) 0,000 kilo- 
watts, the gas-engine can easily compete with stearn-turbo 
plant of corresponding size. 

The above report was written in 1918. Meantinie, circumstances 
have arisen which will force reconsideration of carbonization and gasi- 
fication of c?oal in relation to fuel economy. 

Along with increasing demands for motor spirit and fuel-oils— 
with corresponding stiffening of priees—the yields of oils obtainable by 
modem methods of carbonization of coal have almost doubled mthin that 
period. We are within sight of an economical method of producing 
still larger quantities of such oils from ooal, together with a respeetahle 
gas production. Besides this development, processes am 
the complete gasification of coal in a sihjd®!; o?m*ation to produce gas 
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almost free from inert constituents, and of a thermal efficiency in the 
process approximating 80 per cent. When the full bearing of these 
apparently contrasting but really complementary systems of carboniza- 
tipn comes to be realized, conclusions (1) and (2) of the Nitrogen Pro- 
ducts Committee will require re-statement. 

Large-scale electricity generation and supply involves often long- 
distance transmission of current to the areas of distrlhution. It is 
curious that the altoriiative of transmitting gas under high pressure has 
received so little attention from engineer's, although it is possible to 
show that, for equal bulks of power delivered, the capital and transmis- 
sion costs are smaller for high-grade gas than for high-voltage current, 
whilst gas has two adv an rages peculiar to itself, viz.: — (i) It can be 
stored comparatively cheaply at the distribution end; and, therefore, 
when — as usual — the load-factor fluctuates, a much smaller generating 
plant is necessary for gas than for electricity, (ii) Gas can he distri- 
buted for direct heating at a cost of not more tlian one-third that of 
electricity. It is unfortunate that, whereas statistics of motor-power 
installed in a given area are usually available, records of the consumption 
of fuel for direct luxating are entirely lacking; it is probable, however, 
that the fuel requirements of a city for direct heat are not less than 
one-half of the total fuel used for motive power, including electric 
lighting and lieating. This is a point which requires careful considera- 
tion ill any scheme involving the transmisvsion of big blocks of power 
derived from coal over long distances. 

The key to the position in the immediate future is to be sought in 
the unlimited demand for fuel-oils and motor spirit, the inadequacy 
of supply from the oil-fields, and the pros])ect of tluur early exhaus- 
tion. Oil from shale and industrial alcohol will come into requisition; 
hut, in view of the hulk and world-wide area of supply, the world will 
learii in future to look more and more to coal to supi)ly its need of fuel 
oils. This will lead to the establishment of large carhomzation industries 
on the coal-fields. The surplus gas, supplemented by gas d i recti v pro- 
duced by cornjdete gasification of coal, will be piped under pressure to 
cities for distribution or for power generation. Solid fuel will not thus 
be entirely displaced, hut the coke residue of the carbonization f)rocess 
— either as sueJi or in the form of briquettes or pulverized fuel — will 
take the place of raw coal for power generation and heating industrially 
and domestically. 

Coal prices have risen rapidly in recent years; hut, if the forecasts 
above made are sound, it is of the utmost importance that the public 
should realize that every cheek to economical production of raw coal, or 
unnecessary increase in its price, involves a heavy tax on the community 

and an abridgment of its wealth- 

■ - . R. E. T. 
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RESEARCH AND INDUSTRIAL DEVELOPMENT. 

A Bill lias recently introduced in the Mouse of Lords to prevent 
diimping, and to esrablisli a Sjiecial Industries Council to advise as to 
the proinotiou and assistance of special industries. 

The jirovisions of tlie Bill, whitdi are of 'Special interest in connexion 
with industrial researcli, are contained in those sections which deal 
with the esStablishnient of the Special Industries Council. 'Fhe special 
industries which the Bill seek-s to promote and assist originated in great 
measure through the war, and are enunnu-atcd in the Second Schedule 
of the Bill. They are defined to be industries supplying coniinoclities 
wliicli are essential to the national safety — being absolutely indispeiis- 
able to injj)ortant industries carried on in. the United Kingdom, and 
which formerly W(ue entirely or mainly su)>p]ied fi’orn outside (countries. 
They cannot be said to be firmly established as yet; some of them, like 
the inannfacture of synthetic dyes, have made extraordinary progress, 
and their jiennanonce is only a (piestion of time; others are being 
clevcloped with more or loss rapidity; hut every one of them is the 
subje(*t of coiitinned scientific iiKpiiry and research, and it is the pur- 
pose of the j)roj(‘Cted measu]‘e to foster and jirotei^t tlnnn during this 
period. 

To this mid, the Bill jirovide.s for tin* creation of a Council of not 
fewer than five and not more than nine persons of commercial and 
i idustrial experience to be apj)oiiited by the President of the Board 
of Trade. Its duties will be to watch the course of industrial develop- 
ment, and, in consultation with the Department of Scientific and Indus- 
trial Research, to advise tlie Board of I'rade as to the iiroinotion and 
assistance of special industries. The (h)uncil will be reKiuired to 
examine applications or projyosals for the. promotion, a-ssistance, better 
organization, or management of any special industry, and to advise the 
Board of Trade as to what steps, if any, should be taken to conserve 
or promote any special industry. 

SCIENCE AND DEFENCE. 

The British memorandum of the Secretary of State for War relat- 
ing to the Aniiy Estiinates for 1920-21 is a notable document in both 
its national and scientific aspects. It represents the introduction of a 
new attitude towards militajy and medical science, as is shown by 
the following quotations: — We must eontinue to develop the power 
of our annanients, not hy accumulating large stocks of weapons and 
stores for a great national Army in peace time of patterns that may 
bocome obsolete before they are used, but by scientific research and 
^periment, which will lead to the design of the best types, and by 
preparation, which will enable bulk production to commence without 
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the unfortunate delays that had such a laiiientable effect during tlie 
early stages of the Groat War. . . . It is necessary to make 
adequate provision for research experiments and dt'sign in connexion 
with war material. . . . We niust, unfortunately, continue our 
studies of what is known as chemical warfare. . . . It is our policy 

to farm out to civil scientific institutions, such as the Universities, the 
jNTational Physical Laboratory, tbe Imperial CVtllege of Scieut'o and 
Technology, &c,, all |>iire research that can be )>rofilably farmed out, 
and, generally speaking, to restrict military institutions to aptdied 
research and the preliminary design of apparatus.^’ rommenling on 
the above, Nature points out that there is reason for hope in improved 
conditions. It is undeniable that, broadly s])eaking, early in tlie war 
the Army was perilously out of touch and out of comprehension with 
res])ect to sciem'.e, but it must also i>e remembered that tin* forces of 
science were not marshall(*<l and led by any means so w(‘ll as they niiglit 
have he<Mi. No doubt, wonders were done during war lime, bur it is 
most desirable that for tbe future s(*ien(*e shoiihl have sf>me scheme of 
mobil izal iou ready. 


SCIENCE AND THE NAVY. 

A Department of Seientific Kesearcli and Experiment lias been 
esiablished under the Controller of tln^ British Navy. As scientific 
adviser to the C^'ontroller, and in charge of the Department, tliere has 
h(‘en a[)pointed a Director of Scientific Research, who is responsible 
for the general direction and organization of research work for naval 
purposes, kef‘))ing the Navy in touch with oxitside scientific experiments, 
and insuring that the work at the various navtil experimentnl estab- 
lishments dealing with mines, sound signals, aitd navigational appliances 
proct^^ds with full cognisance of scientific ])rogress and methods. In 
order to carry on the work of the Dejiartmeut, a siViall Naval Research 
Institute ivs to he established adjacent to the Natiouai Physical 
Laboratory at Teddington. This lustitute will lx* entirely controlled 
by the Admiralty, hut its close association with the National Physical 
Laboratory will offer exceptional facilities for co-operation, and the 
scientific staff of the Institute will have the advantage of first-hand 
acquaintance with the work being carried out at the Laboratory. 


INDUSTRIAL RESEARCH IN ITALY. 

Italy was not long in following the lead of the other European 
countries in establishing a national department for the prosecution of 
scientific and industrial research as a means of post-war reconstruction. 
The necessity for such action has been made more urgent by the adop- 
tion in many industries of an eight-hour day. Necessarily, increased 
offieieiiey in manufacturing methods must be brought about if produc- 
tiau is to l>e maintained. Otherwise, she would be unable to meet com- 
petition from other nations whose industries are more highly organized. 
According to a report by the United States Trade (^oiiimissioner at 
Roiri^ four stations have been established — two at Milan, for paper 
and tto respectively; and two at Naples, for leather and ceramics. 
Another is beinj^ estiabliahed at Reggio, Calabria, for essential oils and 
perfumea, and three more are to be established as follows: — At iWigiio, 
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for the sugar iudustry, in connexion with the existing scliool of beet 
culture; at Milan, for the development of the refrigerating industry; 
a third, probably at Rome, to study the distillation of gases and their 
by-products, and, in general, all the processes of combustion. One 
section of this last-named station will devote itself to the question of 
the utilization of national fuels and lignite. Later on consideration 
will be given to the creation of stations, on the initiative of the manu- 
facturers, for the electro-technical and photo-technical industries, and 
for dyestuifs. In order that the standard of vocational education might 
be raised, provision was made, at the end of 1918, for the establishment 
of laboratory schools. At first, there will be twenty of these schools, 
of which two will be at M’ilan. In addition to a (Tavernmf3nt subsidy 
of 25,000 lire each, the laboratoiy^ schools will receive appropriations 
from the? local authoritie's and the obligatory sU])port of the? manufac- 
turer's. 'J'he schools established during the war at Turin, Milan, Genoa, 
Modena, Florence, Rome, Naples, and Palermo Avill he transformed into 
laboratory schools. Provision will also be made for the ordinary indus- 
trial schools, in all of wdiicli short courses of study, hotli practical and 
theoretical, Avill ho instituted. 


CO-OPERATION BETWEEN SCIENTIFIC AND INDUSTRIAL 

EFFORT. 

Professor W. IT. Walker, of the Massachusetts Institute of Tech- 
nology, has introduced a scheme w^hich lie terms The Technology 
Plan” for facilitating the introduction of technical research to the 
manufacturer, for making the applieation of science to industrial 
problemis popular, and for creating an ajiiireciation on the part of the 
leaders of industry of the value of science and the necessity of pro- 
viding for its continued growth and development. The essential feature 
of the plan is an agrcMiuneiit between individual industrial organizations 
and the Institute, under which the industry pays an annual retaining 
fee, in return for which the Institute assumes definite obligations. 

In explaining his scheme, Professor Walker draws attention to the 
fact that the great demand of the industries to-day is for men properly 
trained to solve the many problems with wTiich the industries are con- 
fronted. This requires, first, a knowledge of the principles of science; 
and, second, training in the application of this knowledge to the solii'- 
tion of the ever-recurring difficulties. For this purpose a student must 
«pend an additional year or more in a research laboratory in post- 
graduate study. The first point of co-operative contact in the plan 
is, therefore, that the Institute agrees to take up for its research work 
such problems as are submitted to it by persons engaged in industry, 
and thus to he in a po-sition* to maintain a steady stream of trained 
men constantly flomng into industry with the best preparation for 
scientific work which it is possible for it to give. The Institute also 
agrees that if an industrial organization has special technical problems 
rejjuirin^ extended consultations, inrestij^tions, or research work, it 
will advise the organization where aid by whom such services could 
best be rendered. The Institute also provides for conferences between 
of its staff, research workers^ and tbe officer^ 
orga^xations, and^ t to fumidi a inetbod by^^^ 
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staff is enabled to profit by contact with men of affairs and receive the 
inspiration which comes from the capitalization of effort. The plan 
appears to be meeting with great success; already .190 agreements for 
research have been made, and a Division of Industrial Co-operation 
and Research has been set up to handle them. 

POWER FROM THE TIDES. 

The British Cabinet, it is announced on high authority, has had 
before it preliminary plans proy)ared by the experts who are impiiring 
into the possibilities of utilizing water-power in the United Kingdom 
for generating electrical energy for the construction on the Severn, 
close to the new high-level bridge which the Creat Western Railway 
proposes building, of a liuge dam, in the centre of which would be n 
free space for the esfaipe of the imprisoned tidal water, thus providing 
the power. The Cabinet has given instructions for fiirtlier preliminary 
stages of the j^roject to be undertaken. It is interesting to note in 
this connexion that a power-station is about to l)e erected on the Mersey 
to supply the Liverpool and Birkenhead area, and that a project is on 
foot to utilize the water-power of the Dee, from Llangollen downwards, 
in the electrical development of Norih Wales. Discussing the Severn 
proposal, a leading Soytli W«ales engineer vemtured the o])inion that the 
harnessing of tidal-]>ower eould only he solv(‘d by interlinking the big 
waterways and making use of the diflVrence in the lime's of the tides. 

From a f)rivate (‘nter})rise point of view,” he eontinued, would 
he ehea])er to ]>rodiice eli'ctricity by means of eoal, for tlie capital outlay 
would be tremendous. Smdi a scheme, when it coines, must l)e a great 
undertaking, and should he run on a national basis — not the estuaries 
of the Severn and Wye only, but every waterway that has any storage 
capacity. There is a big difference of tide between thi* S(*vern, Mersey, 
and Forth, for example, iind if you could harness and link together 
these estuaries it would he a good thing, for it would stabilize the ebb 
and flow. This would require very careful calculations, and would have 
to be undertaken after close study of the tides and the various channels. 
The other moans is by storage in accumulators at a terrific cost. There 
must be a sstorage capacity of practically the full output of the station, 
for at the turn of the tide the plant would be absolutely useless.” 
^‘ Before any tidal-power scheme m a financial success,” said Professor 
Frederick Bacon, A.M.I.E.E., Professor of Engineering at the South 
Wales and Monmouthshire University College, Cardiff, ^*you must 
have some economical and cheap means of storing electricity. At 
present, the recognised method of storing energy during the time of 
high tide, when you can get no power, is by pumping water into a high 
re^rvoir, and the capital necessary is absolutely prohibitive unless the 
natural configuration of the district has special facilities to offer. If 
a scheme for the Use of tidal-power were put forward, Chepstow would 
be a good place to starL for a 40-ft. tide is not to be found in many 
places; but the cap^^^ cost would be very great, and I doubt whether 
it gould b^ economically Mectriml Eevien\ 
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STANDARDIZATION IN BUILDING INDUSTRIES. 

The housing prohleui, which is intimately related to the high co'st 
of living, industrial mirest, and degenerating influences on the moral 
fibre and ydiysic-al well-lxdng of a nation, was one of the main subjects 
discussed at the first annual meeting of the United States of America 
National Federation of Construction indivstries, held at Chicago last 
March. Special attention was directed to the subject of standardiza- 
ti()t» and quantity ])roduction, and the Federation proposes to work out 
the standardization of nuiteriala, building ]>ractices, and business usage. 
It is not intended to carry the idea so far as to restrict the exercise of 
initiative and individuality in architectural design, but it is believe:! 
that there is room for cousiderahle uniformity in the sizes of materials 
and the dimensions of component pans of buildings; for exam|)le, 
uniformity in the dimensions of doors, window frames, staircases, and 
the placing of studding and joists, would not restrict architectural 
expression. It was also pointed out tluit standards of size would permit 
manufacturers to keei) their plants operjitlug coutiniiously instead of 
being forced to produce intermittently according to the flow of spet ific 
orders. Engineering as well as connm^rcial standardization will be 
given attention by the Federation, a)id in tin’s connexion the United 
States Bureau of Standards, the American Society for 'feeing 
Materials, the American Engineering Standards ( \>iinmtte(‘, the Divi- 
sion of EngiiKHUung of the National Research Council, i1k- United 
States Bureau of Mines, and the American Institute of Architects, all 
of which were represented at the (’^ouvomtion, have ofl^^red tlieir 
co-of)eratiou. 


THE BRITISH DYE INDUSTRY. 

The effort made in (xreat Britain during the early days of tlie war 
to recapture the (lerinau dye trade is being well sustained, and is 
meeting with substantial success. At a meeting of the Bradford Dyers^ 
Association, a month or two ago, it was pointed out tliat, wheweas 
before the war not 10 per cent, of the aniline used in the United King- 
dom were made in that country, and the total weight manufactured did 
not exceed 2,000 tons a year, the productioii now was 25,000 Ions a 
year. These figures show an excess of the total weight of aniline dyes 
consumed in Great Britain iminediately hefore the war. Up to the 
present, however, the variety i-s more or less restricted, and sonu* of 
the best colours are lacking. In the February number of Science and 
Industry, Lord Moulton was quoted as having stated, so far as the 
United Kingdom was concerned, there was no dye of any importance 
which could not be made when the plant was available. Increase in 
range, however, was not the sole objective. Quantity avs well as quality 
had to be su|)plied. Last year, the value of dyed and printed textiles 
exported readied a total of* £181,990,350, and the total weight of aiuiine 
dyes imported from all sources amounted to 3,234 tons, of the value 
of £1,826,574. When it is remem^red that the industry had to be 
built from practically no foundation the results reflect the greatest 
credit on the SKuentific power ^ of the chemical industry. While the 
British dye makers are struggliug for the efficiency attained hy the 
Gi*erman chemical works, the Manchester Chamber of Commerce is 
giving the lead to a movement for securing a State subsidy. 
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WOOLLEN RESEARCH ASSOCIATION. 

During its first, year, the British Research Aasoeiation for ilie 
W'oolleii and Worsted Industries ha.s developed into one of the largest 
research associations in the United Kingdom. The number of firms 
which at first banded themselves together for the pj'omotion of sciemtifit'. 
investigations has more than doubled within less than two years. The 
■subscriptions to a central fund liad similarly increased from £2,080 to 
a miiiirnuni annual coiitril)iition of £6,1 Oil. Tins amount entitles the 
Association to a grai\t of nearly £6,000 a year from the l)e]>artnieni 
of Scientific and Industrial Ri'Search, so that already about £12,000 
a year is available for research, apart altogether from s])ecial donations 
and interest. I'lie textile industry comprises about 2,000 firms, and it 
is hoped, aecording to the annual report of the Association, to soon 
embrace the whole of tln^se. The Department of Scimitific and Indus- 
trial Research has already agreed that for each additional £1 over and 
above the sum of £5,000, and not (exceeding £8,000, rais(‘rl by tiie Asso- 
ciation in respect of any oiu* year of a tivo-year ])eriod, a suiii of 10s. 
will he [layahle. For (‘acli additional £1 ov(‘r £8,000 raised by the .Ysso- 
ciation in respeet of any one ve^ar of the period a further sum of 
08 . will he payable, provided that if, and when, t!ie total inconu* of the 
Association from the subscriptions of members and the grant from the 
(i-overnnient in any one year reaches the sum of .£50,000, the rate and 
amount of any further grant shall lie the subject of special negotiation, 
'riic first step taken has been the renting, of ])Vemis(*s where ^‘chemical 
and f)hyaical laboratories, a simple iiu'chaiiical workshop, a controlled 
teriifierature and humidity room, microscopic and photograt>hic room, 
library and council room, offices, and store* rooms will b(* fitted out.'’ 
Tile report adds that We have now got our organization togetlier, 
and the coming years will see the establishment and extension of a 
s(‘rvice of co“Op(‘rativ(* research, centred in flu* Association, which will 
devote its energie's jirimarily to scientific investigation in eomiexion 
with the production of wool and its uses in industry; and, further, to 
the carrying out of jirivate impiiries, at the recpiest of individual 
meinhers, with the object of raising tin* gcmeral status and efficiency 
of the industry as a whole.’’ 


THE CONTROL OF OIL SUPPLIES. 

Addressing an audience of business men in Manchester recently, Sir 
Edward Mackay Edgar said that the position of England to-day regard- 
ing oil was curious, state.s The Oil and Colour Trades Jour mil. The 
United StateSj owing to having made so much money during the war, 
developed the oil position to such an extent that this year there would 
be 8,000,000 motor cars in the UTiited States, ami these would use 80 
per cent, of the world-oil spirit. The United States oil supplies would 
only last them fifteen years, and then they would get their oil from 
US. A few years ago, England coutrolled 15 per cent, of the oil position 
of the world, now we had got 50 per eent. of the visible oil supplies. 
He was perfectly satisfiwl that inside of ten years the United States 
would 1)0 paying 1)000,000,000 dollars for oil ajouo. He could see no 
Way out. We dominated the position in Central America and South 
America. 
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On the other hand, Sir J. Oadnian, Professor of Mining at Birming- 
ham University, in a lecture at the Eojal Institution on Petroleum 
and the War,” said that only 2 to 4 per cent, of the world^s oil supply 
is in the hands of this country. ‘‘One cannot overlook the fact,” he 
remarked, “ that the TJnited States, with (56 to 70 per cent, of the 
wo^ld^s oil supply, is in a very strong position, but at the same time 
we must not forget that they are developing at such a rate that they 
are absorbing oil at a greater rate than ever. There are 6,000,000 
moter cars flyiitg about in the United States, besides a great fleet of 
steamers, and when their shipping scheme is completed they will have 
1,730 ships burning oil. With our own limited oil supplies it is essential 
that the keenest activity should be show'n in -stimulating every supply 
of petroleiiin and its substitutes. 1 believe that we shall be able to 
secure supplies, although our present source in the West may only 
be able to provide ns with diminishing quantities.” The lecturer 
further said that the output of the TJnited States was 60,000,000 tons, 
compared witli the 70,000,000 tons of the rest of the world, towards 
which Europe contributed only 5,500,000 tons. 

Speaking at a luncheon held in connexion with the exhibition of 
motor-boat, &c., engines at Olympia, Sir Hamar Greenwood said that 
one of the tragedies of the war was the shortage of fuel, which kept 
many warshijvs inactive. Tlie Admiralty were the pioneers in eon- 
sidpring the use of oil as fuel, and at this moment we were the most 
advanced country in the use of oil-fuel for ships and vehicles, except, 
porha]ys, America for hind vehicles. The tragc^ly was that only 2 per 
cent, of the oil that came into this country was produced under the 
British flag, and ^^0 per cent, cajue from the United States and Mexico. 
He wished lie had the powder to make the wells in whicli they were now 
experimenting in England gush out millions of gallons a month. He 
(rould assure them that the Government and the Department over which 
he presided wi>re fully alive to the vital necessity of oil and more oil 
uiKler the control of the British flag. There was not a single, part of 
the world which was open to prospectors w^here oil was not being sought, 
and great efforts were being made to secure oil-fields wdiere the oil 
could he controlled from the source to the consumer by the British 
Govormneiit. The possibility of producing’ oil from coal and all the 
other •suggestions ww* being examined by eminent men. One great 
system was held up by the fact that we had not enough coal. Wc were 
not yet in a position to use coal for making fuel, but he hoped that 
before the year was out a commercial plan w^ould be submitted for 
doing this, for the demand for oil must grow from day to day. 

FUMIGATION WITH LIQUID HYDROCYANIC ACID. 

Liquid hydrocyanic acid, which was first used ae a ftimigant on a 
commercial basis in 1917, has rapidly come into favour as aninsecticidc 
in California, In the January issue of Science and Indmtr^i xMilU 
were published showing that under a test the most marked killing 
effect with the liquid form is at the bottom of the tree, while with 
tte pot or portable generator the jpeatest toxicity ia at th^^ 

g ation has found that tlie greatest possible yield is if® 1^^^ 
r.Syj^allons of anhydrous liquid hydrocyanic acid tepi 2^ Ibsv aodinm 
dyanide (5L52 per cent, The amount of liquid hydrocyaiiic 
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acid (95-98 per cent.) that has been recovered during the past year 
has been about 78 per cent, of the total available. The amount of 
gas evolved by the pot or portable generator is estimated at 90 per 
cent, of the total available gas. During 1918, so the latest reports indi- 
cate, 75 per cent, of the gas from a given amount of cyanide in the 
liquid form was made to cover the same ground as 90 per cent, from 
the same amount by the ordinary methods of generation. Thus, while 
there has been a discrepancy of 10 or 15 per cent, in the actual amount 
of gas used through the liquid method, the rr‘snlts in the field have not 
indicated any important difi’ereiice. on tlie s(‘ale insects experimented 
with. Information regarding the physical and chemical ])ro])erties of 
liquid hydrocyanic acid in the meantime is being accumulated at 
the Agricultural Experimental Station of the University of California, 
and it is coufidently anticipated that tlie yield in the future will be 
equal to, or even greater, than that now obtained from portable 
gene ra toi'vS. 


EUROPEAN CORN BORER. 

'file niai/(^-growing industry of United States America iiaw 
f(»r some tim<^ lu^n threatened by the Euro})eau (Atm Jhjrer {Fyrausia 
rmhUalls)^ which has obtained, more than a foothold in om^ or two 
im]>ortant corn States, but the ex|)cn(liture of large sums of money 
and the rigid enforcement of quarantine restrictions has, np to the 
present, prevented the rapid spread of the post. For the last two or 
three years the United States Bureau of Eiittvinology has been advocat- 
ing most, thorough repressive' measures, and the agricultural and tech- 
nical prass has been urging tin* strictc'st precautions. Faibire on the 
part of the Federal Government to follow tlie advice of its scientific 
officers has not only negatived the splendid work already done, but it 
has involved the growers in severe losses, and has enormously increased 
the work to l)e done. In a report recently issued by Dr. Howard, Chief 
Officer of the Bureau of Entomology, he states that much good work was 
done in 1918 in preventing the extension of the borer in 1918, mainly 
under State appropriation.s; but, in 1919, the requisite Federal aj>pro- 
priation was not granted, with the result that, by August, the moth had 
spread over an area of 1.000 square miles. Other publications to hand of 
recent date refer to a corifeixiuice held at Albany and Boston to prepare a 
scheme for the extermination of the borer. This <*onferonce w'as hedd 
by the National Association of CommissioTiers of Agriculture, and it 
passed a resolution that the most energeti<! efforts on the part of the 
Federal and State agencies should be made to control, and, if, possible, 
exterminate the pest, including rigorous quarantines to prevent its 
distribution. It was urged that Gougi'ess should make an appropriatiou 
of 4,090,000 dollars for the current year to carry out this work, and for 
this purpose a committee was suggested, representing the Commissioners 
of Agriculture, official entomologists, and the Plant Pest Committee. 

POTATO WART UNDER CONTROL. 

in the war against potato wart, the United States has done in less 
than two yeai^ what other eonn^^^ had not succeeded in doing in 
decades, wart has been for a long time a destructive disease of potatoes 
in Europe, and the b^^ that, once a garden or field 
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becaTm> inf(H*ted, there was no way of eradicating it. An infected area, 
even when no potatoes were planted in it for a number of years, would 
show the disease still vinilont when again planted to potatoes. The 
potato wart disease w'as discovered last year in gardens in some small 
mining towns in Pennsylvania, The United States Department ot 
Agriculture quarantined the infected areas, and the specialists of the 
Department began experiments in control. They have now announced 
that a field or garden infected with potato wart can be thoroughly 
disinfected by the use of steam and formaldehyde. The cost of the 
work, however, is high, and it wdll be used only when absolutely neces- 
sary in cleaning up the infected areas. The investigators of the Depart- 
ment, who have worked in co-operation with the State authorities of 
Pennsylvania and West Virginia, have also discovered varieties of 
potato that art* imnnuie to the wart disease, and steps are being takeu 
to assist gardeners iti the infected regions to purchase varieties of seed 
known to he imnmne. The Departinenl specialist's now believe that 
furthei* losses from the dis(‘ase can he ])ractically elimi tinted. 


CATTLE TICKS GIVEN NO REST. 

Preparations are under way ia the ti(‘k-infested son them Stat(*s 
of United States of America for active resum])tiou in the s])ring of 
the campaign against the destructive cattle parasite. Last year’s i)lan 
of beginning dip])ing operations as early as possible in March will be 
followed this year. In fact, it is expected that the early dipping this 
year w’ill largely surpass anything done in previous year>s. Thus the 
cattle tick will he killed before he has a cliance to accpiire a large and 
active family. In some sections, where weather conditions made it 
possible, dipping baa been ke])t up through the winter, and tlie costly 
little insect has been given no rest in the season when it has btMui 
(uistomary to 'suspend active field work. An area of 219,581 square 
miles remain to be freed from the domination of the tick. Officials of 
the Bureau of Animal Industry, United States I>e])artment of Agri- 
culture, are confident that a largo slice of this area will be taken out 
of quarantine as a result of the 1920 campaign. 


THE OUNCE OF PREVENTION APPLIED. 

Cotton-planters, states an official jmblication, already fighting the 
boll weevil all the way from New^ Mexico to the Atlantic Ocean, and 
threatened by the ])ink boll worm, wdiich occasionally gets across the 
Rio Grande, are not to have any more alien enemies on their hands 
if the United States Department of Agriculture can prevent it. Im- 
porters recently have insisted upon bringing in a considerable quantity 
of cotton seed from Porto Rico. The seed may be free from disease, 
or it may not be. Nobody has very accurate or thorough knowledge 
of infecting insects and pests of cotton in Porto Rico. So, before 
admitting the Porto Rican cotton seed, the Department of Agriculture 
is going to make a thorough investigation of the subject. A specialist 
has been eommissioned to go to Porto Rico and make a study of cqtton 
insects on the isliaDd. His reportt^vill enable the Department to be 
eertaih whether or not cotton seed from Porfo Rico w in any wgy a 
menace to the cotton interests of the United Stat^* 
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INDUSTRIAL RESEARCH IN GREAT BRITAIN. 

The following is a list; of Research Associations which have been 
a})proved by the Department of Scientific and Industrial Research as 
cojiiplying with the conditions laid down in the Governinent sfdieiiie 
for the encoiirageiiienr of industrial research, and have re(*eived lictnices 
from the Board of Trade under Section 20 of the Oonn>anies (Con- 
solidation) Act of 1908: — The British Boot, .Shoe, and Allied Trades 
Research Association, Technical School, Ahington-squarc, Northampton. 
Secretary — Mr. John Blakeman, M.A., M.Sc. Tin* British 

Industry Researcli Association, 108 Dqansgate, Manchester. Secretary 
— Miss B. Thomas. The British Enij>ire Sugar Research 

A. ssociation, Evelyn lIous(\ 02 Oxford-sfref't, London, AV.l. Sec- 
retary — Mr. W. II. (jriH'ard. Tlie Britisli Iron Manufacturers' 
Research Association, Atlantic Chambers, Brazenose-street, Man- 
chester. Se<*retary — Mr. M, S. Knowles. The Re.searclj Avssocia- 
tion of British Motor and Allied Manufacturers, 39 St. 
Jalnos^s-street, Loudon, S.W.l. Secretary — Mr. Horace Wyatt. 
'Jlie B]*itiah Photogra])hic Research Association, Sicilian House, 
Southampton-row, London, W.C.l. Secretary- — Mr. Arthur C. Brooke^. 
Tlio British Portland Cement Researcli Association, 0 Lloyd’s-a venue, 
London, E.(.UL Secretary — Mr. S. (L S. l^uiisset, A.(\(i.T., E.t’.S. 
IMie British R(‘search Association for the Woollen and Woi'sted Indus- 
tries, Bond-idace (diambers, Leeds. S(H*retary -Mr. Arnold Frobislier, 

B. Sc. The British Scientific Iiivstrument Rc8(‘arch Association, 20 
llussell-square, W.C.L Secretary—Mr. J. W. Williamson, B.Sc. Tlu* 
Researcdi Association of Bidtish Rubber and Tyre Manufacturers, c/o 
Messrs. W. B, Peat and Co., 11 Iroumonger-lane, E.C.2. The Linen 
Industry Research Association, 3 Bedford-stretO, Belfast. Secretary — 
Miss M. Burtoii, The Glass Researcli Association, 50 Redford-sqiian?. 
W.( '.2. Secretary — Mr. E. Quine, B.Sc. Tlie British Association of 
K(\soarcli for Cocoa, Cho(‘olate, Sugar Coiifc(*tionery, and Jam Trades, 
9 Qu“en-street-])lace, E.C.4. S(*cretary — Mr. R. M. Leonard. Tlu' 
British Non-Ferrous Metals Research Association, 29 Paradise-street, 
Birmingharti. S(*cretary — Mr. K. A. Smith, A.R.S.M., M.lnst.M.M. 

Schemes for the estahlishmcni of Research Associations in tin* fol- 
lowing industries have reached an advanced state of development : — 

Rkseargti AssoriATiojfs Approved by the Depaptment, nuT not yet 
Licensed hy the Board of Trade. 

The Britisli Music Industries Research Asvsociation. The British 
Refractory Materials Research Association. The Scottish Shale Oil 
Research Association. The British Leather Manufacturers’ Research 
Association. The Britisli Laundrrers’ Research Association. 

Proposed Research Associaiions whose AIkmokandi m and Aktk’ler 
OF Association are itndeb Consideration. 

The British Electrical and Allied Industries Researcli Association. 
The British Aircraft Research Association. 

iNimsTRiAL Organizations Engaged in Preparino AIemorandum and 
Articuss of Association. 

Silk Manufacturers. Master Bakers and Confectioners. Cycle 
and Motor Cycle Manufacturers. LLsers of IJquid Fuels. 
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In addition to the industries included above, certain others are 
engaged in the preliminary consideration of schemes for forming Be- 
search Associations. 


DEHYDRATION OF MILK. 

A paper on the above subject was read at a recent meeting at 
Birmingham of the Society of Chemical Industry by Colonel J. G. 
Wright, of Toronto. Colonel Wright prophesied that before ten years 
have elapvsed we shall be purchasing our domestic milk supply by the 
pound at the grocery stove instead of having it delivered in liquid 
form. The product now obtained by several processes is sufficiently 
good to allow the preparation of a fluid hearing a fairly close 
resemblance to fresh milk, or, at least, to heated or cooked milk. 

Discussing methods, Colonel Wright stated that in one process two 
hollow metal cylinders, arranged to revolve* in opposite directions, are 
mounted so as almost to touch each other. The cylinder performs about 
fourteen revolutions per minute. The cylinders are heated internally 
by steam, so as to have a surface temperature of 100 degrees C. ; the 
milk is first eva])orated in vacuo to about one-quarter by volume; it is 
then pumped to <he elevated containers over tlie cylinders, and is 
allowed to flow between; the concentrated milk spreads in a thin film 
over the surface when the cylinders have completed one half-revolutioji, 
and the film of dried milk is scraped off and powdered in a powdering 
mill. In another process largely used in Canada, th(‘ milk is evaporated 
in vacuo ; tlien the evaporated milk is forced through fine nei‘dle points 
under pressure into a chamber containing hot air, when the powder falls 
to the bottom, and does not require to be put through a powdering mill. 
Each of these proc^esses requires a high degree of lieat, and occupies 
about one liour to complete. The new process, wliicli is to be used at 
St. Thomas’ Factory, Toronto, consists of two cells or chambers built 
of hollow tyle lined with tin. Each cell is 28 feet high by 21 feet square. 
At the top of the cell, in the centre, is the spray; it consists of two 
circular discs about 16 inches in diameter, and placed 1^ inches apart. 
Around the outer edge are placed a number of teeth. The sprayer was 
made to revolve by a 5 horse-imwer motor at 4,500 revolutions per 
minute. The milk is fed in by gravity, and sent out in a centrifugal 
spray, which ie very finely divided. In the cell are sixteen openings, 
four on each side, to allow hot air to enter the cell. These openings 
are 4 feet long by 5 inches wide. The air is drawn ft^om the outside 
through washers, and passed over furnaces driven by a 10-horse motor- 
power fan. On the walls of the floor level are placed exhaust®. The 
milk passes from the receiving station to the top of the first cell, and 
in passing through the latter 75 per cent, of the water is removc^d. It 
falls and flows out at the bottom into a container as concentrated milk. 
Prom this container it is pumped up to a second cell, where the operation 
is eompleted; the balance of the water is extracted, and the milk flows 
to the Wttom in powder, where it is caught by a fan and blown imme^ 
diatel^y into a cooling chamber on tep of a rieve, through wM 
falls into a storage biii. Two cells Have A capacity of 50,000 raw 
material each day, and were operated by three emj^lpyees. The aiitibor 
N^inted out that in the new process the in contact 
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with heat greater than 160 degrees F., and the butter-fat globules are 
not broken up. Consequently, the resulting powder will kefep indefi- 
nitely. The process retains all the food eleraents of the original milk, 
and the reconstituted milk does not have a cooked ” taste. Colonel 
Wright stated that hutter of good quality had been made from milk 
powder which had been kept for two years. Dried milk is not germ- 
proof, but the number of bacteria is small compared with the number 
in ordinary cows’ milk. 

Samples of newly reconstituted milk were handed round for the 
examination of the chemists. 

CARBON DIOXIDE AND INCREASED CROP PRODUCTION. 

In 1912, at the International Congress of Chemists, held in New 
York, a suggestion was made that crop prodnction might be increased 
by increasing the concentration of carbon dioxide in the air. Of course, 
the idea underlying such a suggestion is that since the earbon dioxidi* 
of the air is a necessary constitnent in the synthesis of carbohydrates 
by the plant; and since, furthermore, the ]>ercentage of the gas in the 
air is com|>aratively small, any increase in the amount of carbon dioxide 
may tend to increase the amount of carbohydrate produced. 

That such is actually the case is stated by a writer in Scimee (7th 
May, 1920). According to a Berlin correspondent of the New York 
Tribune, a number of (lerman cliemists have carried out (‘Xperiments 
in greenhouses atta<died to one of the large iron (*ompanies in Essen, 
utilizing earbon dioxid(\ freed from impurities, obtained from blast 
furnaces. In this way, the yield of tennutoes was increased 175 pt‘r 
cent., and cucumbers 70 per cent. Further experiineuts in the open air 
on plots ronrid whicli |)nTictur€^d tubes were laid, and throiigb the latter 
of w’Jiich the carbon dioxide* was sent, are reported to have given incKnises 
of 150 per cent, in the yield of spinach, 140 per cent, in tomatoes, and 
100 per cent, in barley. 


SCIENTIFIC DEVELOPMENT OF PACIFIC ISLAND RESOURCES. 

As the result of various informal conferences in America, a Scientific 
Congress lias been organized to meet at Honolnhi, from the 2iid to 20th 
August, 1920. The purpose of the Congress is to outline scientific 
problems of the Pacific Ocean region and to suggest methods for their 
solution, to make a critical inventory of existing knowledge, and to 
devise plans for future studies. It is anticipated that this (Joiigress 
will formulate for publication a programme of iv'soarch which will 
serve as a guide for co-operative w'ork for individuals, institutions, and 
goyemmental agencies. 

Representative scientists from the countries whom^ interests in whole 
or in part centre in the Pacific will be present; and a number of men, 
whose researches demand a knowledge of the natural liistory of the 
Pacific Islands and shore lands, have expressed their intention to attend. 
The programme of the conference is in the liands of the Committee on 
Pa.cmc Ei^ploration of the tr.S.A. National Research Council. Mr, 
H. E. Gregory, Bernice Pauahi Bishop MiLseum, Honolulu, Hawaii, 
has been appointed Chairman of the Congress. 
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In view of Australia’s extensive interests in the Pacific, the Execu- 
tive Committee of the Institute of Science and Industry recommended 
to the Prime Minister that the Commonwealth should be represented 
at the conference. 


RESEARCH LABORATORIES IN THE UNITED STATES OF 

AMERICA. 

Among the most rec(mt additions to the industrial research labora- 
tories of America is tlie new I*itt.sburg Station of the Bureau of Mines. 
Although the buildings have been used on war work during the past 
year or two, tliey were only formally opened in October last. The new 
buildings, whi<*}i are in close proximity to the Carnegie Institute of 
Technology, tlie ITniversity of Pittsburg, the Mellon Institute, and the 
Carnegie Library, comprise several dej)artnients, of which the more 
important are descu’ihed in the Ckpmical Trade dournal, as follows: — 

(1) Chemical and j)liysi(*aJ laboratories, for general research 
connected with mining and metallurgy. (2) Coal and inisceL 
laneons analytical laboratory, for several years the Bureau of Mines 
has publish(Hl the results of its investigations into the composition or 
AmericaTi coal and the fusibility of ash. Another important study is 
that of the rock dust in mine atmospheres, which is the (‘hief caus<L^ of 
silicosis or miners’ consumption. (3) The gas laboratory. This 
department analyses samj>les of mine atiriospheres from all ]>arts of 
the United States, with a view to improving mine ventilation and 
reducing risks of explosion. It also analyzes fine gases and products 
of coniibustion, natural gas, and various industrial gases. The a[>paratns 
installed includes the Bnrrel-IIaldane device for determining tlie com- 
position of mine air to within 0.01 per cent, accmracy, also the Burrell 
methane indicator. There is also comjdete upparatiis for gas liquefac- 
tion and fractional distillation. When America entered the war, this 
department did valuable work in forming the nucleus of the American 
gas warfare organization. (4) Cas mask laboratory. This, of course, 
is closely associated with the preceding department. Tests will here 
be made of commercial gas masks. During the war-gas investigations 
certain evil-smelling and non-poisonous gases were i)roduced, and these 
have now found a useful peace-time application as danger-signals in 
mines. Among other items in the research programme of this depart- 
ment is the production of carbon black by the conibustion of natural 
gas. At present, the difficulty is to increase the yield (about 3 per cemt.) 
without reducing the quality. (5) By-product coking research labora- 
tory. This deals, among other things, with coal const^rvation and 
smoke abatement, the recovery of valuable by-products from coal tar, 
forming the basis of the dye industry and others, utilization of lignite, 
manufacture of briquettes, &c. (6) The petroleum laboratory will 

analyze the different grades of petroleum and petroleum products, and 
endeavour to evolve the best methods for rapid and accurate analysis, 
( 7 ) The explosives department will concern itself with a complete 
investigation of all kinds of explosives, detonators, fuses, fe, used in 
mines. 
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PROPERTIES OF GLUES. 

Report No. 66 of the United States Advisory Committee for Aero- 
nautics is devoted to the subject of fellies used in aircraft manufacture, 
and, as a result of a series of ex'[)eriineiital and other investigations, 
it sums up the properties of five different types of glue as follows: — 
Animal glue, the properties of which are familiar to woodworkers, is 
used as a standard for comparing the other varieties. The higher 
grades of animal glue possess great strength and reliability, and, in 
general, glue of this type fiows freely and does not stain fancy veneers. 
No other glue is considered to be equally satisfactory for liand-spread- 
ing on irregularly-shaiKKi objects. 'The chief features limiting its use 
are its high price and the fact that it is not very resistant to water. 
Casein glue is of com|)aratively recent iiitroduction. Its slrengtli is 
equal to that of inedium”gra(i(‘ animal glues; it is used cold, and can 
be applied with a hrush, but its most valuable feature is its high water- 
resisting property. On the other hand, caseiti glues have a tendency 
to stain thin venet^rs, and, in some varieties, the working life is relatively 
short. Vegetable glues liave been widely used in recent years on account 
of their lov* cost. Tliey are used cold, and remain in good working 
condition without decomposition for many days, but they are too viscous 
to spread by band, and are not water resistant; they also liave a tendency 
to stain thin, fancy veneers. Ulood albumin glue has shown high 
resistance to watco*, especially in the boiling test. TJiis property makes 
it suitahio for the manufacture of plywood, wliich is intended to he 
softened in wat<>r and niouhhid to shape. It is possible to make very 
cheuj) blood gliu*. for the production of nH*dium or low-grade articles, 
and it can also be made in the fonii of a dry tissue, the glueing then 
being effected in a hoi jiress. In this form, it would ap’pear to be 
very useful for laying fancy veneers, since the troubles due to moisture 
changes usually exiKirieiiced would be avoided. The disadvantag(‘S in 
connexion with the use of blood glues are the expensive apparatus 
required* the relatively low production of the presses, ami the fact tliat 
they are only .suitable for glueing coinparat}''‘^ly pieces. In 

strength, blood glues are about the same as vegetable glues, and both 
varieties are ap|,)roximately the same as, or, if anything, slightly weaker 
than, inedium-grade animal glues. The properties of lixiuid glues are, 
in general, similar to those of animal glues, ami some brands give 
joints of equal strength. Their great advantage is that they are ])ur- 
chased in prepared form ready for immediate use, and this feature 
renders thorn very convenient for small jobs. Liquid glues, however, 
are expensive, and this fact, together with their poor water-resisting 
properties, tends to limit their use. Another drawback is the difficulty 
the user has of distinguishing between good and bad brands, the latter 
being very weak and unreliable. Altogether, it appears from the fore- 
going notes that none of the glues referred to is so far superior to the 
others as to be suitable for universal aijplication. Evidently, the pro- 
perties^of each variety must be considered in relation to the purpose for 
which it is to be employed. Further information as to the sources, pro- 
perties, mefbods of manufacture, methods of applying, and methods of 
tang the ghies above referred to is given in the report, which is 
entitled Glues Used in Airplane 
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INDUSTRIAL STANDARDIZATION. 

The idea of estubliahiiig interiiational standards in industry is 
rapidly gaining ground, and in one branch of industry at least — Electro- 
techno]ogy“““a set of standards will shortly be published which have 
been accef)ted by the industrial representatives of the principal countries 
of the world. Few people realize the importance attaching to this work 
of standardization, and the difficulties that have beset the path of those 
who have taken upon themselves the task of bringing into line not 
only the divergent points of view of the various industrial factors 
inside each individual country, but the frequently diametrically opposing 
interests of the big manufacturing jStates of the world. The greatest 
difficulty is experienced in this country of getting our manufacturers 
to appreciate the fact that the progress of standardization is going to 
be of great value to tbeni in the (uid. They do not seem to be able 
to remove tberasolves far enough from each particular little problem 
to see the whole structure of iiuhistry in its pro[)er perspeKUive. Their 
attitude may be contrasted with that of the American manufacturer by 
saying that their constant tlionght is, How shall J best please my 
board of directors?’^ whereas the American attitude is, How can I 
best give rny customers what they Avant?” We deliver the goods has 
become the watchword of the American manufacturer, and their sikh'csh 
in many fields of industry is due to the spirit of this remark. iriie 
American inanufacruror, for instance, realized sonu* ten or fifteen years 
ago that what his public rcnjuired w'as a cheap, but really serviceable 
motor-car to appeal to the professional man with bis comparatively 
small income. In other words, he proceeded to deliver the goods,’^ 
with the result that these goods have now found their way, not only 
into the home markets of tlie })rofe8sioi:uil man, but into the life ami 
industry of the whole world. 

It may appear that all this is without weight in the question of 
deciding upon international staiuiards, but to this country it is of 
the greatest imporlatice possibh*. Every Tnanufactiirer in tliis country, 
for instance, knows that American car makers have adopted as their 
standard screw-thread throughout the whole of their products that of 
the S.A.E., or Society of Automotive Engineers; and in deciding upon 
the intemational standard screw for this purpose, it is scarcely to be 
expected that the American manufacturers — who turn out over 
2,000,000 cars a year — ^will agree to abolish the standard which has 
become very generally adopted in their country in favour of one which 
happens to be in use on this side of the Atlantic, with an output of 
less than half-a-inillion cars per annum; but it is extremely probable 
that, in the very near future, a settlement of the question Vill be 
arrived at between England and America which will fix th5 standard 
screw-thread to be used conjointly by England and America, and this 
will go far to deciding for the rest of the world what standard H will 
adopt. The main tendency in striving after industrial standardization 
should be a unifying and not a creative one. The various factors in 
industry must be persuaded to come together and put up iuittal proposals 
for standardization in their various branches ; and these proposals 
must be criticised by experts, and referred back for final adoption by 
the particular industries concerned. The mistake in the past ha's been 
that experts only have been appointed, and these experts have, in many 
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cases, worked out entirely new units, which they have attempted to 
force upon industry. The result in one country was that, in one par- 
ticular case, a set of standards was decided upon by the connnittee 
appointed, and liaiided on to the industries concerned as the official 
lines to l)e followed. Instead of following these lines, the industries 
in question simply nodded their heads, put their hands in their pockets, 
and looked the other way, and not one of tliem ever used the standards 
that were fixed. It is not the drawing np of standards which is diffi- 
cult, it is persuading people to adopt them; and it is hero that the fact 
must he recognised that it is pointless to treat the industries which 
are to use these standards wdth suspicion and contempt. Tliey must 
be treated with a spirit of encouragement, and requested to bring 
forward their own suggestions for standardization, and in this way, the 
manufacturers who do not ado])t the suggestions put forward by their 
fellows will gradually realize that they will be unable to stand out. 
One by one they will adopt the standards, and those who do not will 
inevitably suffer. It is here that the British EiigiiuK‘ring Standards’ 
Association is doing such good work. It is encouraging practical men, 
right down at the very basis of industry, to form amongst themselves 
standardization comiriittees, and to submit their suggestions to experts 
for eoinparison and possible adoption, and when the worker himself 
brings forward proposals which are accepted, no fear need enter- 
tained that the enforeernent of these standards will meet with opposi- 
tion on his part.-- Engineering and Industrial Management.” 


POWER ALCOHOL.---RECENT PATENTS ON MIXED FUELS. 

During the year It) 19, the United Stales alone are credited with 
having jiroduced 1,900, 000 road-motor vehicles driven by liquid-fuel 
engines; the total production of the w^orld was hardly less than 
2,500,000. Allowing eaidi vehicle an average fuel supi>ly of 400 gallons, 
per annum, sor?ie 15,000,000 tons of crude oil were probably W’anted for 
road-motor propulsion. The total production of crude oil had risen 
from 50,000,000 tons in 1912, to 75,000,000 tons in 1919, and now repre- 
sents, in weight, more than one quarter of the British coal production. 
The claims of agriculture are nowhere disregarded at p>esent, and the 
farmers’ demand for motor vehicles will increase, llowr is the demand 
to be met? The problem is by no means new; the general public is 
interested, and progrcvss has been made. The prejudice against alcohol 
and other petrol substitutes has been overcome; powcfr alcohol enjoys 
official patronage. But, owing to its low thermal value, and its low 
vapour pressure, alcohol is not an ideal automobile fuel,* and as long 
as the volatile hydrooarhons known as petrol were readily available, 
there was little necessity in this country to encourage the use of either 
alcohol alone or of mixtures of alcohol writh other matx’rial. Yet, to 
judge by the Patent Office records, alcohol in some form or other is 
universally assumed to be a constituent of the motor fuel of the future. 
In his paper on Recent Patents on Mixed Fuels,” read before the 
Institution of Petroleum Technol^ists last Tuesday, l7lh February, 
Dr. W* E, Ormandy restricted himself to British patents, for two 

. Thi« »tatemeiit refers only to the use of alcohol as a ifucl in ex;istin(ir types of petrol engines.— £kl . 


339 



SCIENCE AND INDUSTRY. 

reasons — ^because the field was suflSeiently wide, and because he wished 
to do something towards preventing the Patent Office from further 
granting patents on the admixture of every conceivable burnable organic 
liquid which might possibly be used as a motor fuel, patents which 
would form the seeds for future patent litigation. 

The new patent regulations require the opponents of a patent to 
point to some publication, or some technical paper or document, and 
I)r. Gnnandy had prepared his paper with the object of supplying such 
a document. He quoted the patents by nuiubers, not by names. The 
meeting certainly agreed with him that much of the patent literature 
since 101 — time had not allowed Dr. Oimandy to extend the present 
.search furtlier htn^k — is barren, and some positively puerile. Many of 
the proposals he montioned read like recipes from cookery books; others, 
like the addition of amyl acetate (of fruity smell) to petrol, look like 
attempts at evading the ])etroI tax. Although it was known by 1870 
that ordinary — i.n., ethyl alcohol— will mix with ])araffi;n hydrocarbons, 
provided water be absent, and that the vapours will burn in engines, 
the mixing of anhydrous alcohol aud petrol was |)atented in 1913. Other 
inventors got over the water difficulty by stipulating that tlie alcoholic 
mixture, pre])arcd by tlui feni»entaiion of peat with kerosene, should 
contain fus(‘l oil (amyl alcohol); or they recommended the addition of 
various combining agents. 'fo raise the vapour pressure of ethyl 
alcohol, <^thor was added. In the Natali te,* which is us(h 1 i*-xtensively 
in South Africa, India, Ansiralia, Papua, and in otlier sugar-growing 
countries, alcohol and ether are mixed in about equal proportions, and 
half per cent, of ammonia, or of trimethylamine (from the sugiir), are 
further added to mitigate corrosion. As regards the admixture of 
gases, Dr. Omiandy could quote some wild suggestions — hydrogenera- 
tions of already saturated hydrocarbons with acetylene by bubbling or 
by compressing the acetylene at 12 atmospheres, &c. That an extra- 
ordinarily wide range of chemicals can, if neccssaiy, be used in internal 
combustion engines. Dr. Onnandy had recently again learnt in Berlin, 
where special winter and summer fuels had to be introduced during the 
war. Tlie difficulty is to find tlio raw material for alcohol. Cellulose 
is not easily converted into sugar and alcohol, and .sugar is too valuable; 
but the Ford works are said to have been successful quite recently with 
sawdust and straw. Yet, Dr. Ormandy was amply justified in lodging 
a protest against the further issue of patents on mixtures of petrol with 
benzol, alcohols, ether, acetone, &c., mixtures tried over and over again 
with the aid of carburettors and pre-heaters, and against interfering 
with the legitimate development of a big industry. — {Engineering, 
20.2.1920.) 

♦ Natalite is not xised hi Auntralia or Papua.— Kd. Science and InduHry. 
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The Paper-Making Qualities of 
Bagasse. 

Tho firm of Arthur 1). Little^, of Cambridge, Mass., was etigaged 
by the Hawaiian Sugar Planters’ Asaoeiatioii, in 1917, to make an 
investigation of the paper-making qualities of Hawaiian bagasse, and 
the results of their experiments are now published as a Bulletin, No. 
4C, of 51 pages, Agricultural and Chemical Series, of the Experiment 
Station, Honolulu, 1919. The economic as well as the technical con- 
ditions affecting the proposed use were studied in detail, and the resultfi* 
obtained are strictly in line with the researches made a few*’ years ago 
in connexion with tlie Cuban bagasse. 

It was desired to establish the paper-making value of the bagasse, 
to compare a few of the principal varieties of cane grown in the 
islands, and also to deterinine, if possible, the effect on the paper- 
making qualities of the mechanical treatment to which the cane had 
been subjected in the mill. 

IhiEPAliATlON OK THE BaOASSE. 

Bagasse (or, as it is often known a8’megass<:‘) is the (*rushed cane 
stalks after tlui extraction of the juice. As it comes from the mill it is 
unsuitable for pulp making on account of the high content of non- 
fibroiis cellular tissue or pith which in itself has no paper-making value, 
and constitutes an impurity which must be removed. Tins is done by 
shredding finely and tlien sifting in a rolary scretMi, by which process 
all of the pith can he removed, together with some of the finer fibre. 
In the investigations on Cuban bagiisst* it was found possible to make 
this separation at a very low cost. No doubt was enfertained that such 
an operation could be carried our on Tlawaiiau bagasse cheaply and 
efficiently, but the Hawaiian bagasse appears to requir<‘ finer shredding 
than the Cuban. In addition to being without value as a paper-making 
material, the pith, if retained in the pulp during the manufacturing 
processes, imparts various undesirahle cliaracteristics to the resulting 
paper. 

During cooking tJie hot alkali partly hydrolyses the i)ith, so that 
the finished paper that contains it has a tendency to hardness and 
translucency. The pith also produces a gelatinous or greasy pulp in 
the subsequent mechanical manipulation. A greasy pulp not only 
gives much trouble in ninning on the paper machine, but causes the 
paper to be laid more or less translucent and to possess jmor folding 
qualities. If not removed, the pith also produces a discolouration of 
the -paper, which is difficult to remove. Therefore, the pith should he 
separated before cooking. If separated after cooking there is a need- 
less consumption of a and a reduction in the charging capacity of 
the digesters. 
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One section of rU( report, deals witli the many attempts that hare 
been made to use bagasse for paper making. This gives the various 
processes that have been patented. The failure of most of the attempts 
are due to a lack of comprehension of the characteristics of ibagasse 
as a paper-making material, or to an attempt to convert it into a grade 
of paper to whicli it inherently was ill-adapted. In the first instance 
two factors which operate against it are its large bulk and relatively 
low yield of fibre, e.g,, spruce yields 51 per cent, of fibre by the sulphite 
process, and a cubic foot of loosely packed dry chips weighs 10 lbs. 
Bagasse yields 30 per cent, of fibre, and a cubic foot of bagasse con- 
taining 20 per cent, moisture and loosely packed weighs 3 lbs. In 
other words, 1,000 cubic feet of digester capacity would yield from 
each cooking 5,100 lbs. of spruce pulp as against 900 lbs. of bagasse 
pul]>. This objection is reduced if the pii li is reinoved from the bagasse 
before cooking. The yield is then increased to about 45 per cent. 

In the Cuban experiments the bagasse had been prepared by the 
Simmons shredding process. The cane was sliredded as it came from 
the field, then dried, reducing the moisture fron\ 75 per cent, to 7 per 
cant., and next passed into a rotary screen, which allowed the pith to 
pass through, but retained the fibre. Each had then to Lave the 
sugar extracted separately. The process now favoured is to shred the 
bagasse and screen it. The Searby shredder as nsiul in some of tlie 
experiments is not sufficient for Hawaiian bagasse. One method tried 
was a heater separation.” 1lie bagasse was reduced in an ordinary 
paper mill beat(»r, and the pith separated in a washing cylinder con- 
sisting of a hexagonal box faced with 12-mesh wire and scoops on the 
inside. The cylinder is mechanically driven and caused to revolve, so 
that a portion of the hexagonal box is always submerged ir\ tln^ pulp. 
The pith and water pa.ss tlirongli the wire and are romovod. Dirt, Le,, 
sand, grit, and similar inatter, char, and hark, unless well screened, 
is likely to produce discoloured and faulty paper, and has been the 
cause of much trouble with the small-scale experiments. For large- 
scale separation the methods are not yet sufficiently tested and worked 
out. Grinding and shredding and screening through a rotary screen 
as carried out by the Simmons i>i’ocess, but after the crushing, bring 
about the separation of the pith and fibrous portion. The moist greoi 
bagasse screens readily, and drying does not seem to be an essential 
operatioii. 

Samples Used for Investigations. 

In the Hawaiian experiments, four samples were used: — 

1. Bagasse from Yellow Caledonian” cane. The milling 
machinery which prepared the bagasse did not include a Searby 
shredder. 2. Bagasse also from Yellow Caledonian ” cane. The 
preparation included shredding by a Searby shredder, 3. Bagasse 
from variety Hawaii 109.” This was not shredded, but, coming 
from a 20-roller mill, was expected to be approximately as well ‘ 
disintegrated as No. 2. 4. Bagasse from Lahaina variety. 

Shi'eddecJ in Searby shredder. 

No particulars are given of the shredder, hut a tabulated list of the 
various patents is included. 
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MkthoDvS of Making Chemical Puli*. 

There are various welLknown methods of making paper pulp. 

(1) The SulphAte or acid procesn, of which there are two 
forms : — 

[a) The Quick or RiUer-KcJnrr form, in wliich the digestion is 
carried out at a temperature of 150^0,, using direct steam 
heating for ten hours at a pressure of 70 to 75 lbs.; and 

(h) the iS/ofc or Mifscherlirh form, in wliich the t(*mperature 
and pressun^ are much reduced, while cooking is carried 
on by externally-applied heat for a much longer period. 
The raw materials wdiich are required to make the cook- 
ing liquor of bisul]>hite of lime for idther form are .siilphu<f 
and quicklime. 

( 2) The Aikafirte proresMc.s, wdiicli mak(‘ use of one of the follow- 
ing substaiKM^s : — 

(a) Milk of lime, (/>) caustic soda, fr*) sodium sulphate, of the 
various jU'ocesses above mentioned, the soda (caustic) 
is usually employed with short-fibred wood, and sulphite 
and sulphate with long-fibred woods. 

For cooking bagasse, either a vertical cylindrical digester or one of 

the rotary type may be used. Of the. rotary digtistors, the spherical 

has the advantage over the cyliudrical, as it requires less floor space and 
is better designed to witlistancl high cooking jiressnres. The spherical 
is more difficult to load. The rotaries hold from 8 to 5 tons, whereas 
the vertical stationai’y holds about 20 Ions. The conclusion is drawn 
that the spherical rotary type is the best for bagasse. Direct steam is 

used for heating. The ratio of (rooking liquor to the weight of bone- 

dry fibre, or the liquor ratio, has an important bearing on the y^ield of 
pul)) — ; 1 was found to be satisfaclory. 

ReSI I.TS AND YiEIJ) OF Pi I.P OhTA IN EO. 

The most suitable (*ookiiig liquor employ(‘d was 15 jxu* cent, caustic 
soda, 7.5 })er ctmt. soda sulpliide. 

Tlie time and pressure of (*ookiiig are r(‘ci]>roca}s — the loiigcT the 
time, the lowcvr tho jiressiire, and rice rersd. dMie greater part of the 
experimental work was carried out at 100 lbs. pressure, and five hours 
cooking. 

The umount of bleaching powder requir(»d to conv(‘rt the brownish- 
grey uiubleached pulp into a white bleairhed pulp varies considerably, 
being gK^atly infiueiiced by the cooking conditioris and by the extent to 
which pith has been removed. About 15 per cent, of bleaching powder 
will easily bleach all ptilp. On a large scale this may be reduced to 
12 per cent. 

Hawaiian bagasse can be suc<?e8sfully reduced by eitlier the soda or 
the sulphate process. The experimental difficulties as to yields and 
quality of pulp were found to be small. The sulphate process is 
slightly cheaper on account of the lower cost of chemicals, but it has 
the more objactionafole fumes, and this may prevent its use in settled 
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districts, though, perhaps, it yields slightly more pulp, which is some- 
what easier to hleach — 30 per cent, of bleached pulp can be obtained, 
ix,, 100 lbs. of air-dried original bagasse yields JO lbs. of an undried 
bleached pulp. This was with the yellow Galedoiiian variety. '^ Hawaii 
109 ” yielded 27 per cent., but Lahaina was much lower, yielding only 
22 per cent. These percentages are higher if the yields are calculated 
on the dry shredded and sifted bagasse, e.g*y Yellow Caledonian then 
yields 48 per cent. 

The process einployed in cooking makes very little difference in the 
yield, as by the soda process the result was 30 per cent., and by the 
sulphate process 20 per cent. 

' Quality of the Pulp. 

The three varieties yielded the same (piality of pulp. The 
length of fibre is shorter than the typical bleached fibre of the 
soda process in the ITnlted States of America. Paper made from 
bagasse pulp is intermediate in quality between the United States of 
America soda and sulphite papers, and it would make an excellent book 
paper. For writing paper it imparts a certain feel and character 
to tlic sheet, whicli is very desirable. Although (’apable of yielding a 
good sheet of writing paper by itself, it would most }>robably bo used 
with rag, sulphite, or soda fibre for the production of book paper and 
cheaper grade writing paper. In strength it is somewhat weaker than 
sulphite pulp, and is rather too weak for wrapping paper. One of the 
troublesome featurCsS is the fact that the bagasse is not available through- 
out the year. The crushing season lasts about eight or nine months. To 
operate a pulp mill economically it should be worked not less than 300 
days a year, and therefore some provision would have to be made for 
the off season. The following methods are discussed in the Bulletin : — 

1. 8oim‘ other vsource of fibre might he employed, e.g., bamhoo has 
been found to yield an excellent pulp, which closely compares with 
bagasse. 

2. Sufficient bagasse might be stored to supply the pulp mill when 
the sugar mill is not cnishing. In this ease it would have to be dried 
to preVent fenn(3ntation. It is suggested that a gradual surplus might 
DC built up during the whole of the crushing season. The most serious 
objection to this process is the storagf? space required. The sifted 
bagasso necessary to run a 30-‘ton pulp mill for 100 days would occupy 
1,200,000 cubic feet. 

3. A pulp mill might be eoinbined with a x>aper mill, and the former 
designed to produce, in the crushing season, sufficient pulp to keep the 
paper mill in operation for 300 days a year. Unlike the bagasse, the 
pulp need not be dried, as it can readily be stored in the wet condition, 
and the space required should present little difficulty. In the ease of 
a 10- ton mill, approximately 1,000 tons of bleached pulp would have to 
be accumulated during the crushing season for running the paper mill 
for the balance of the year. The relative merits of making pulp and 
making paper have been carefully cemsidered. 

The remaining sections of the Bulletin cover the commercial 
and the figures are based on 1912 statistics^^^ conditidns have been too 
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unstable since to make ealculations that could have any pennaneiit 
value. Furthermore, the local conditions must be taken into account. 
Entirely new figures would have to be compiled to make the financial 
side applicable to Australia. Some of the estimates, based on 1912 
conditions, are as follows: — 

Capital cost (1) for a 30-ton daily output for 300 days a year, (2) 
for a 1 0-ton daily output for 300 days ii year. 


Pulp mill 
i*apor mill ! . 

Power plant 

Working capital 

£48,000 

42.000 

20.000 
10,000 

• 1 £32,000 

! 10,000 
5,000 


£120,000 

£47,000 

Return on inveBtment. . 

25% 

15% 


The plant to b(* installed w'ould depend on the availability of capital, 
the 'supply of ravv material, the marked and various other econoinie 
factors (lahonr, fuel, water, frc.). 

Vai ue of Bagasse as Fi el. 

In the Hawaiian Islands we cannot coiisider bagasse as a by- 
product, as it has a distinct value, chiefly as a fuel. This valiu* will 
vary according to tlie cost of the fuel which it replaces. On pre-war 
estimates this has been estimated at about r)s. a ton for green bagasse 
carrying 45 per cent, water. 

The value of bagasse as a fuel depends on several factors, e,g., the 
f)erceirtage of moisture and its thermal value, its cost and handling. 
Typical Hawaiian bagasse, with an average of 45 per cent moisture, is 
calculated to have a heating value of 2,909 B.T.U. For ('hiban baga-sse, 
Meyers calculated the value as 3,848 B.T.U. on a 47 per cent, of 
moisture. Sinc(* bagasse commonly replaces some other fuel, its valiu' 
is calculated on the etHciency with which it does so. In the figures 
quoted, Californian fuel oil is replaced, and from a knowledge of the 
boiler efficiency, calorific value, and costs of oil, the cost of wet bagasse 
is arrived at, equal to 1.2 dollars per ton. 

WaTEK Sl’IMM.Y. 

The question of water supply is important. In any locality the 
quantity of water required will depend on the character of the product. 
For high-grade rag writing paper as much as 150,000 to 200,000 gallons 
per ton are used, while for newspaper as little as 12,000 to 15,000 
gallons per ton. In England, with esparto fibre, wliicb is much like 
bagasse, from 25,000 to 50,000 gallons per ton are used. The conclu- 
sion arrived at is that 50,000 gallons per ton would be necessary, exclu- 
sive of water required for the steam plant. The purity of the water 
must not he overlooked, as is well knowm to paper-makers. The disposal 
of waste water containing much organic matter and the recovery of 
;Waste products must also receive ca^^ consideration. 
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Mabket Conditions. 

The market conditions of the Pacific Coast make it difficult to dis- 
pose of pulp on or near the coast, whereas there is little difficulty in 
disposing of paper. The cost of transporting pulp containing a high 
percentage of water points to the use of both a pulp mill and a paper 
mill as the best economic procedure. Hawaiian bagasse, on account of 
the low cost, ought to be more profitably converted into pulp than into 
paper since the latter operation is almost entirely mechanical, involving 
skilled labour, power, and supplies. The conclusion reached is that a 
Avell-desigiied 3()-ton pulp mill and a corresponding paper mill would 
preseTit an attractive commercial venture under normal conditions, 
tinder the same conditions, a 10-ton pulp mill and a paper mill would 
not offer especially attractive financial ])ossibilities. If the latter were 
designed so as to allow for large expansion, at least 100 per cent., the 
smaller plant might be an advantage at first, and might be converted 
into a better paying proposition at a later date. In any event, any 
decisive action siiould be deferred until trade and labour liave reached 
more stable conditions. 
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THE CATTLE TICK. 


The Cattle Tick. 

By PROFESSOR T, HARVEY JOHNSTON, M.A., D.Sc. 

There are several ticks which may infest cattle, but there is one 
which has such restricted host relationships that we lerm it the cattle 
tick (Boophilu.s auslralis). As a matter of fact, the parasite can infest 
horses and sheep as well, but not to the same extent as it does cattle. 
There is also another tick wliich is soniethnes found on cattle, viz., the 
red-dogged tick, Rhljtteephtilm mnxjaineiis, but it infests certain other 
animals just as readily. Closely related forms to the lioophilus 
aushmlifi occur in the United States of Ameriea and elsenvhere. T}i(:‘y 
have essentially the similar life histories, and are capahle of transmitting 
the saiiK.^ diseases of cattle. 

The tick ]>est obtruded itself on public notice in Australia about 
40 years ago by causing a high mortality amongst certain cattle in tln^ 
Nortliern Territory. Hy degrees the tick invaded various parts of 
Queensland, causing at times very heavy losses. Tlie spread was at 
first slow, but by 1895 it had reached the eastern coast. It vv^as not 
till 1906 til at the N(^w South Wales border wuis crossed. The southern 
limit is at present in the Richmond Iliyer district. 

The f)est. now occurs in .practi(*ally all i>arts ol (Jneensland wlu^re 
cliinallc conditions })ermit its establishment, lx., nearly halt' of the 
State, the Northern Kivers district of Nevv Soutli Wah.‘s, the Northern 
Territory, and tdie north-west of West Australia. 

The life history may be briefly sketched. Tin' engorged adult 
leuiale ti(*k, soon after dropping from the infested beast, lays about 
1,500 to 2,000 eggs — occasionally a great many nior(‘. Tb(‘se ogg.s during 
warm and moist Aveather — especially during the lati* sumine.r and 
autuinn — liatidi out, as six-legged larva*, whicli elimb u]> any available 
object, whether it be animals, vegetation, fences, «Src., ihongh they do 
not wander very much laterally. Experimental work carried out in 
four localities in QueenslatKl on behalf of the Oonunonwealth Institute 
of ScifUK'e and industry showed that the minimum period elapsing 
between tlie dropping of tin* tick and the earliest hatching out of larvjv 
from the eggs laid by it was seventeen days. The period was usually 
about flO days in summer and 75 to 90 days during winter in tlie district 
between Wide Bay and the Tweed Kiver, but in Toowoomba the summer 
period was about 36 to 60 days, while in winter the cold prevented any 
hatch iiig at all. During hot, dry w^eather most of tlie eggs failed to 
hatch, and very few larvaj hatched put from the various experimental 
plots during winter. 

The series of observations showred that if from cattle passing 
through a clean paddock in the coastal districts of south-eastern Queens- 
land engorged cattle ticks were dropped, then such paddock would not 
become infective for other cattle for from three to four w^eeks in 
summer (November to March ot April), and tw^o to three months 
during winter. 
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The larva?, or ^‘seed ticks,” which hatch out must gain access to a 
suitable host or they will die. They are, however, very tenacious of 
life, especially when they can obtain shelter from unfavorable weather. 
In our experimental plots they w'ere not given an opportunity to infest 
an animal, and it was found that all the larvae from any particular 
batch of eggs had died after a starvation of from four to six months 
during summer or winter. Thus, if cattle, horses, &c., be kept out of 
an infested paddock for six months, such paddock will probaihly become 
free from seed ticks, provided that larvse be not introduced mechanically 
by water or by various birds and animals. 

Should the larva; reach a suitable host, they undergo a series of 
moults to become eight-legged nymphs and adults, the period between 
infestation and the dropping of the engorged (i.e., egg-laden) female 
Ixnng generally about 21 to 24 days. Assuming that a female tick 
dropped from an ox on 1st October, and that the larva? from the eggs 
laid gained access to cattle immediately on hatching, then between that 
date iirul 1st eJune following at least five generations would have made 
their apj)ea ranee, and possibly many millions of ticks produced from 
that one tick. Of course, there are many checks against such enormous 
numbers developing to maturity — e.g,, activities of birds, effect of 
weather, failure to gain access to suitable }} 08 t, failure of eggs to 
hatch, (fee. 

The influence of weather is very great. The effect on the hatching 
period ami on the non-parasific life of the larva? has already been 
alluded to. In those districts of Queensland where heavy frosts occur 
the tick appears to have been, as yet, unable to establish itself. Cold 
winter nights, even if the temperature be not low enough for frosts, 
profoundly affect the egg and larvie, death being a common result, 
while a retardation of the development of the laiwa) witliin the egg will 
certainly occur should death not take place. Then, again, the female, 
after dropping from the beast, lives much longer on the ground during 
winter than in summer, and distributes her egg-laying in an irregular 
manner over a much greater length of time. Such eggs may be so 
retarded in their development that they (or a small percentage? of them) 
hatch out in the succeeding spring and infest cattle. Tinder favoraible 
conditions of wamith and moisture, practically all the eggs laid (90 to 
98 per cent.) hatch out. Hot, dry weather has a very detrimental 
effect on the egg development; very few larvie being produced under 
such conditions. 

Diskases Peoditced in Australia. 

There are two diseases, viz., tick fever, or red water, and tick worry, 
or tick poverty, caused by tick infestation. 

Tick fever, or piroplmmosk, is caused by a minute animal para^site 
called Babesia (or Piroplasnia) higemina, which is inoculated into the 
blood of cattle by the bite of an infected tick, especially in the larval 
stage. The organisms invade the red blood corpuscles, develop and 
reproduce at their expense,^ ultimately causing their destruction with 
resulting fever and liberation of blood pigment, which is eveaiually 
excreted by the kidneys. When this blood constituent— so important 
as the oxygen carrier of the Wood, is void^ m qpaahti^ then the liH 
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may be markedly discoloured by the i)reseiiee of the pigment in a more 
or less reduced form — bonce the name rc.dwaie/r, which is sometirnea 
given to the disease. Affected animals, if adult, commonly die, but 
young beasts pass through an attack with usually comparatively slight 
symptoms. A recovered animal is not, as a rule, subject to further 
serious attack, but it remains a potential source of infection, as some 
parasites persist in the blood, oven for very many years. Apparently 
a true immiiiiity is not established, hut rather a chronic state of mild 
tick fever. 

A necessary stage in the development of tlie parasite is passed 
througli in the tick, the organisms which enter the ox blood, passing 
from the gut to invade various organs of ilio tick, some entering the 
ovary, and actually parasitizing the eggs. i"he larva', which hatch 
from such infected eggs are infected, and it is they which are the chief 
means by which the disease is spread. Here, then, we liave a case of 
so-called hereditary infection. It is not quite a correct term, since 
some eggs may not be infected, and thus from an infeetecl parent some 
larvte may bo born infected and others not. 

As most of the cattle eonnti’y in Queensland is ticky, and since the 
beasts usually ])ass through an attack of tick fever while young, the 
mortality heing slight, tick fever is not so dreaded now, except in case 
of new stock, c./:/., especially bulls brougbt in from clean country, 
such importations being usually protectively inoculated ” against 
piroplasrnosis. 

Ti<:*k worry, or tiede ])overty, is much more serious, and is due to the 
('oml)ined effect of tho'. loss of blood abstracted by tlie hordes of parasites, 
the irritation s('t uf) l)y tlmm, and the injection into tlie beast of some 
detrimental substance by the tick. ^ Gross ti<‘k infestation, like tick 
fev(fr, leads to interference with the (‘ondition of the beast, loss of milk 
in the case of cows, amemia, and even death. 

Effect on Commfkck. 

During the six years — 1894 to 1900 — it has been estimated that the 
mortality due to tick fever caused a direct loss of £^,500,000 sterling. 
To this must be added losses resulting from the diminution of natural 
increase. The loss<*s due to tick fever and tick infestation at present 
are not nearly so lieavy, but as they are occurring all over the cattle 
’districts, they are certainly appreciable. 

The loss in condition is a very serious item, as it results, not only 
in a reduced weight and quality of be^f, but also in a diminution in the 
quality and quantity of milk produced by affected cows. Such inter- 
ference with the milk supply re-acts on the dairy industry in its 
various actiyitiovS, such as butter or cheese production, pig raising, &c. 
Another serious loss is experienced in regard to the value of hides. A 
committee of the Institute of Science and Industry, of wliicli the writer 
was a member, after obtaining expert opinion, reported in 1916 that 
the depreciation of a tioky hide varied from O^d. to 2id. per lb. on the 
leather produced, and that the loss in Queensland in 1915 due to this 
cause alone was approximately £114,000. 
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We must add to the aibove items the costs for labour, material, and 
chemicals incurred iu the building and maintenance of dips, the cost 
of Oovernment inspection of cattle and dips, and the losses due to 
interference with stock movements. 

Then, again, the lessening of production of any primary product, 
whether milk, meat, butter, bacon, &c., re-acts in reducing employment 
in the factories, wharfs, railways, business houses, machinery works, 
&c. There is no need to amplify, as these remarks are sufficient to show 
the interdependence of j)rimary and secondary industries and city 
business. 


Methods of (h>^’TROl.. 

These may be briefly indicated under the following headings: — 

1. Those directed against tick fever in cattle; 

2. Those directed against the tick during its parasitic stage; 

Jh Those directed against the tick in itvS non-parasitic stage; 

4. Quarantine. 

(1) The losses caused by tick fever, but not tick worry, may Ix' 
minimized by inducing an attack of tick fever, commonly mild in 
cbaractor, by inoculating a small quantity of blood from a recovered 
beast, or bleeder.” The term protective inoculation ” is given to 
the procedun\ It minimizes losses in stock, but does not control the 
tick in any way. 

Certain drugs, c.</., trypan blue, have been experimented with as 
injections into the blood stream, but their value as destroyers of liie 
organism of bovine piropimrnosw has not yet been fully demonstrated. 

(2) The chief measure adopted in the fight against the tick in 
Queensland is the application of a poisonous fluid, containing arsenic as 
its chief constituent. The fluid is geiierally applied in the form of a 
dip, but sometimes as a spray or wash. It is essential that every part 
of the surface of the animal be wetted with the compound, which mnsr 
possess not less than a certain amount of arsenic in an active form. 
The mixture undergoes oxidation, which in this case means deterioration 
in value as a tick-destroying medicament. The exact strength needed 
apparently varies in different localities and under different conditions, 
and experiments have been undertaken with a view to determining it. 
Since the tick usually takes at least 21 days to reach maturity on the 
beast, dipping should be regularly carried out at intervals of not more 
than three weeks. The ox thus becomes a kind of tick trap, or tick 
collector, while the arsenical fluid is used as the destroyer. 

(3) The chief measure to be adapted against the tick in its larval 
stage is starvation. By keeping horses and cattle away from an infected 
paddock for six months, practically all seed ticks become starved to 
death. Thus a systematic rotation of paddocks will enable a stock- 
owner to control tick infestation, and, if carried out in conjunction with 
regular dipping in a vat containing sufficient arsenic to kill ticks, will 
result practically in an elimination of the tick from his holdings. Bush 
fires destroy vast numbers of young ticks. 
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(4) If a propcrtv be tick free, then new aminals should be kept m 
a sepiate small paddock, and systematically tn^ated betore hberatvon. 
State and Federal quarantine would assist in isolating ticky tarnns oi 
tick-infested areas, and thus give the owner oi a tick-free propei , a 
advantage in markets. More efficient control oi straying stock, com- 
monly ticky, on roads and stock routes is es.sential. , , 

In addition to these methods, there ought to be a widespread educa- 
tional campaign, so that individuals may become com'iiiced that tick 

SicaS ouly po..He, ta* 'I'f i‘ w S 

strong central control, independent of political interiiro u, ■. 
interests and personal consideration. It must be invested with autho it,\ 
r/aX it. will. Since tl,. whole c.nu.nunilv .nffm a. a rc.nl ol 
;L. orccncc of H.c tick, a t.ir i.roporlion of the coat »l adno„..ln.t.o.i 
should be borne by the general taxpayer. 
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Murray River Scheme. 

Irrigation Development. 

(ay E. N. ROBINSON.) 

Although th(i dovolopineiit of irrigation farniiTig has been the sub- 
ject of political discHS.sion in Australia for very many years, it is only 
within a comparatively recent period that genuine efforts have been 
made to utilize our limited water resources for the promotion of 
primary production. Then when provision wa-s made under various 
State schemes for irrigation settlement the response, for various 
reasons, was not encouraging. Now, however, the time has arrived 
when there is a clamorous demand for ii-rigation blocks, and the public 
Departnients administering ibis branch of land .settlement are being 
besieged by applicants for farms where water is provided. The pen- 
dulum has swung in the other direction, and irrigation is becoming 
the popular preference. 

The. Hiv(?r Murray con.servation scheme is, therefore, attracting a 
wider and a dec*, per interest than it did when the agreement Ixttween 
the (rovernnients of New Smith Wales, Victoria, and South. Australia 
and the (.^nnmonwc^alth (lovernmeut wa.s ratified a few years ago. Out 
of this renewed and increased interest has arisen a good deal of inis- 
eoiiception bntli as to tlie extent of new torritory that can be made 
available for irrigation and as to the time in which the final work 
will be accomplished. 

The former of these two ])roblems is not of much importance to the 
present generation, for, judging by the rate of development of land 
settlement in the past, there must soon again be a sufficiency of irri- 
gated land to meet prospective requirements. It is of the highest 
importance, however, in considering the ultimate economic develop- 
ment of Australia, and in assisting towards a realization of the narrow 
restrictions placed upon iis by nature. From time to time various esti- 
mates have been made of the total area that can be brought into cul- 
tivation by utilizing the waters of the Murray and its tributaries, but 
these are continually being recast in conformity with new engineering 
proposals, and it is doubtful whether any enginetu* would indulge specu- 
lation exce])t in the very broadest terms. 

Under the agreement entered into between Xew South Wales, Vic- 
toria, and South Australia with the Coininoriwealth, a permanent 
Gommissioii was appointed to carry out certain -works and to make 
regulations for the utilizing of the waters of the Murray. The Com- 
mission consists of representatives of the Commonwealth and the three 
participating States, with the Hon. X. E. Groom as president. The 
main general scheme provides for the eohstruction of a dam at Mitta 
Mitta, on the Upper Murray^ which will enable the flow of the river 
to be regulated ; and a supplementary storage at Lake Victoria; It 
embraces also the construction of twenty-six weirs and looks in the 



MURRAY RIVER SCHEME. 


course of the River Murray froiii its mouth to Echuca, a distance 
of 1,060 miles, and the constniction of nine -weirs and locks in the 
Murrumhidgee River from its junction with tin* River Murray to Hay. 

The Commission will he the main controlling authority, although 
specific dutic^s are allotted to the different States. For instance, the 
uj)per Murray storagf*, and the works hetwe(‘n Echuca and Wentworth, 
will be coustructod by the (lovernmciits of Nv,\v South Wales and Vic- 
toria jointly and severally as may be mutually agreed upon hv them. 
The works on the Murrumbidgee River will b(‘ constructed by the 
(lovermnent of New South Wales; the Lake Victoria storage, and tlie 
works on the River Murray below Wentworth, will be constructed by 
the (Government of South Australia. The State (governments, however, 
must submit to the (^oiiimission for its ap[)r()val designs and estimates 
of the work they ])ropose to carry out, and the (Commission’s aporoval 
is necessary before tlie work may be put in hand. Power is given to 
the ( -ominission to decide the order in which the work shall be under- 
taken, the rate of progress of works, and the method and extent of 
nuiiiit(manc(‘ works. (Certain other powers, such as the making of regu- 
lations, pr(‘, scribing tolls, the times for deliveries of water, and the 
quantities of water to be delivered, comes within the jurisdiction of 
the (h:)m mission. 

The up|>er Murray storage will contain i,0()(),000 acrf*-feet of water. 
As the gnrdior |)art of the land that will be submerged is of first class 
quality, many altonuiate sclnmies of conservation were considered, but 
it was found that there was no way out of the difficulty. Investigatioti 
soon made it clear tliat the cost of building a number of small dams to 
obtain a storage equivalent to that at Mitta Mitta would be prohibitive^ 
owing to the configuration and formation of the country. The site 
selected was om^ of 28 that were examined, and occurs at a p!ac(» just 
below the junction of tlu^ Mitta Mitta River and the Murray. Wheti 
completed, this dam will throw back a body of water covering an area 
of ov(‘r 47 square miles, which is more tlian doul)l(‘ tin* ar(>a of Sydney 
Harbor, and will be by far the largest sheet of freslj water in Australia. 

Of tlie J55 weirs and locks — 26 of which are to on the Murray 
hetweem Kcliuca and Rlanchtown, and 9 on the Murrumbidgee" one is 
already a}>[>roaehing completion. This lock is situated at Blanchtown, 
in South Australia, and tiie work was inaugurated by the Slate (iovern- 
inent before the River Murray Waters Act came into operation. From 
Blanchtown to the sea, tln^ river is navigable under natural conditions. 

Another large coustruction work has also been takiu in hand at 
Torrurnbarry, a few* miles west of Echuca, and arrangcmients are well 
in hand for the commencement of the construction of a weir at Keiunurk, 
and another near Cobdogla, a settlement nearer to tlie mouth of tlie 
Murray, in South Australia. The completion of the w^eir at (Johdogla 
will insure an adequate supply of w^ater for many important irrigation 
settlements, some of which are now being prepared. The water wdll 
he dammed up and turned into Lake Bonney, which, wlieii full, will 
have/ an average depth of about 12 feet, and an area of about 16 miles 
in one direction, aud 3 or 4 miles in another. 

The Tornimbarry weir will immediately serve an important purpose. 
At the present time, there are large areas in Victoria extending from 
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portioB of the Goulbxirn Valley to Kerang, which is served by MatUrftl 
re«ieryoiTs known as the Kow Swamp and the Kerang Lakes. When 
the Tgrnimbarry w^eir is completed, the level of the river will be con- 
siderably raised, and these natural reservoirs will be able to be 
replenished when desired.. 

Another important work contemplated at an early date is the con- 
struction of a weir for the diversion, when nefH3ssary, of waters into Lake 
Victoria. Lake Victoria provides one of the finest natural storage 
basins along the wliole length of the river. The object here will be, 
during times of plenty, to fill this basin, and then, as the river later 
recedes, to discharge its contents back into the river for the use of the 
settlements in South Australian territory. Lake Victoria is in New 
South Wales, about 4 miles inland from the banks of the Murray, and 
is 35 miles below the town of Wentworth, and 14 miles above the South 
Australian , border. It embraces about 30,000 acres, and is connected 
with the main stream when the river is high by. one or two creeks. It 
is estimated that when the natural intake and outlet hav(> been improved, 
the capacity of the reservoir will amount to 514,000 acre-feet, which is 
juvst about half the capacity of the main storage reservoir at Mitta 
Mitta. When completed, the water, instead of being allowed to escape, 
whether it is required further down the Murray or not, will be regulated 
to suit the requirements of the irrigation settlements. It is expected 
that three years will be required for the completion of the work, and 
the estimated cost of £320,000 will be inaignificant in comparison with 
the value of the results to be obtained. 

That part of the scheme already authorized, together with the cost 
of land resumption, are estimated to cost £3,000,000; and sincc^ the 
Gommission commenced its duties in 1917, a little more tliaii £400,000 
has been expended. The estimated expenditure for 1920 is £618,000, 
but it is doubtful whether this figure will he reached.* Originally, the 
total cost of carrying out the complete works under the agreement wu.s 
estimated at slightly more than £4,500,000, of which £1,000,000 was to 
be contributed by the Commonwealth, and the remainder to be provided 
in equal amounts by the three States. Since tlies<^ estimates were pre- 
pared, however, there has been a very^ large increase in the cost of 
labour and material, and it is abundantly clear that the total cost will 
greatly exceed the first estimate. Obviously, it will^ be very many years 
before the scheme in contemplation will be completed. 

The sites for some other weirs and locks have been decided upon, 
and others, from time to time, as the work progresses, will be under- 
taken. A eoinmencement has been made with those which will give 
the greatest benefit, and which can be easily and more readily con- 
stnicted. 

Of recent years, several of the old-established settlements have bt^en 
in a somewhat precarious position at various times, owing to the 
xnadequacy of head storages, whicli has allowed the Murray to fall at 
various places too low for pumping i^uirements during the cr?^^^ 
period of summer. At present, there am all the indications of a lar^^ 
expaiirion in the fruit-growing ama along the' Murray, and it is highly 
probable that the increas^^ acreage which this huge conservation 
scheme Will permit will be to the cultivatibh <if vinos 
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and citrus trees. The high degree of prosperity which the older-estab- 
lishments have enjoyed during recent years is largely responsible for 
the keen demand now being made for land. But while all doubt has 
been removed as to the quality and quantity of the products of vine- 
yards and orchaixls grown in this favoured territory, there is no certainty 
that the prices obtainable for dru^d fruits at the present time will be 
maintained indefinitely, or even for a long period. In anticipation 
of a greater and more reliable water supply direct from the Murray, 
enormous areas are being prepared by the Victorian and South Aus- 
tralian Goveniments for settlement; and, within the course of four or 
five years, the acreage under vines will possibly be doubled. This 
enonnous increase must seriously afi^ect the economic position of the 
industry and bring it into closer relationsbip with the competition of 
foreign countries. Such a possibility does not by any means argue the 
destruction of the industry, but it does call for a closer study of scientific 
problems alTecting production, irrigation, and the transport of y^erish- 
able products, so that Australia may utilize to the full the exceptional 
advantages which her combination of water, soil, and climate gives her 
over many of her rivals. 

The engineering side of this important developmental project has 
received the most careful consideration; and, whate\^r the area may be 
that can be eventually watered, there is every reason to believe that 
it will be the full extent of the River Mu^^ay^s ca])abilities. The maxi- 
mum amount of water that can be consented will be made available by 
the Commission for the development of industry; but there is now a 
further duty imposed upon Australia, viz., to see that the water is used 
to the best advantage, and that the products of the land are marketed to 
the best advantage. It has been the development of the science of 
irrigation which has made California the rich country she now is, and 
not nierely the provision of water for the use of her settlers. The 
University of California and various State departmental institutions 
have solved many fundamental and vital problems in the interests of the 
producers. Very inany millions of y)Ounds have already been spent 
in water conservation in Australia, and inany more millions remain 
to be expended. The full return from that outlay cannot l>c hoped for 
until Australia’s own ]:>eculiar problems of irrigation ciiltivatioii have 
been studied. In co-operation with associations of irrigatioiiists in 
New South Wales, South Australia, and Victoria, and vrith the Vic- 
torian Goveniment, some experimental work has been initiated at 
Mildura, and while some of the problems that are being investigated 
are of general importance, others are of relatively local interest. If 
irrigation farming is to develop along sound and enduring lines, as in 
California, a comyirehensive scheme of experimentation needs to accom- 
pany the conservation of the waters of the Murray. 
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The Corrosion of Condenser Tubes.* 

Fifth Report of the Corrosion Committee of the Institute of Metals, 

[ The Institute of Science and Industry has recently been requested 
by largo industrial organizations in Australia to investigate this problem 
in Australia. I 

The present report is confined to the corrosion of condenser tubes 
— xnainly 70 : 30 brass — and is a study of tlie practical problems of 
corrosion in condensers under service conditions, employing either sea 
water or fresh water. It is divided into four sections. 

The first section deals with what has been called the diagnosis of 
condenser-tube corrosion. The procedure to be follow^ed in withdraw- 
ing and preparing a tube for exanunation is described, also the 
Asymptens or appearances witliin the tube W’hicli correspond to e.'udi 
of the five main types into which tlie practical t>rol)leni,s of corrosion 
under freah-Avater or sea-water conditions have been classified. The 
importance of additional inforjuation concerning (u) the w^ater supply, 
and (b) the corroded tubes towards elucidatijig the cause of corrosion 
is shown and eniphasized. This information, which is specified, has 
rarely been obtainable in the l>ast, particularly as regards tln^ water 
supply, and this may partly account for the lack of a|)i)reciatii>n of 
the importance in cori'osion troubles of tlie conditions existing within 
the plant, Tliese i^onditions frequently vary very mucli from time to 
time, and it is shown that, although the eonditions wdiich favour 
accelerated corrosion may be present for but short piunods at irrt'giilar 
intervals, and consequently may not be easily detected, the (vffect on 
the tubes may still he very serious. Also in (*,<u’taiu cas(\s it is sliown 
that aecelerated localized corrosion may jicraist after the initiating 
conditions have, disappeared. 

Tlie second section is devoted to a eonsideration of certain features 
in the structure of (*ondeii.ser tubes, since an appreciation of these is 
of great value in following the mechanism of the types of corrosion 
studied later. Attention is principally directed to the presence on 
tlie tubes of a surface layer consisting of structureless and highly dis- 
torted metal. Tliis layer has undoubtedly a gixiater resistance to 
corrosion by vsaline and fresh waters than the underlying c?rystalline 
jnetal, so that wlienever this is penetrated corrosion will proceed at an 
increased rate. The layer has been stripped from a niimher of tubes 
of different composition. Its thickness is usually of the order of 
0.01 mm., and indication's have been obtained that its composition may 
be somewhat different from that of the underlying metal. 

In the third 'section, the five main tyjies of brass condenser tube 
corrosion are considered separately in detail. 

Type Oeneral Thinning. — This type may be considered as an 
accelerated form of the complete corrosion which normally occurs in 
saline solutions, in so far as the tube is gradually and uniformly reduced 
in thickness,^ The rate of ordinary complete corrosion is tno slow to 
be of any ^rious consequence in -practice* Laboratory experiments with 

♦ OfSdftl SumniMry «il report read before the Inetltwte of Meti^ls* lUb Mbrch, 1920. 
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running sea water have shown that a period of fifteen to twenty years 
may elapse — even piesuming that the rate of eorrosion is uniform and 
d’Oes not decrease with time — before a tube is redm^ed 50 per cent, in 
thickiiesKS from this cause. Tubes almosi always fail in practice by 
local action of som(‘ kind long before ordinary complete corrosion lias 
’seriously reducc^d the tbickm^ss of the tiibt*. Rajiid gemu\al thinning, 
however, is essentially a fresh-w'ater filuoiomenon, an(4 is usually asso- 
ciated with the presence of free acid in the water su]>j>ly. The results 
of tests on tmi sarnjiles of tnlx^s of widely different composition in 
hydrochloric acid of concentration 3 parts in 100,000 at ordinary tem- 
perature sliow that in six weeks all tubes bad lost from 2 to 4 per 
cent. i]i thi(‘kne?s. Tliat such a very dilute a(»id should reduce the 
thickness of a. tulie so much in such a short time at ordimny tempf^ra- 
ture is amide evideiic(' of the serious effect of acid in tlie w'ater 'su])ply 
upon the life of condmism* tubes. Proper lUMitraliy/itiou, jireferably at 
the source of eontaniinMl ion, is an effective remedy for this trouble, 
but considerable difficulty may bo experienced in detecting the acid, 
es]K‘cial]y if, as is gemu-ally the ca'se, it (‘lUiu's the water supply only 
intermittently. Regular and frecpient tests of the watm* must: be made 
wluynever this type of ti'onble occurs. 

Type II., Deposit Attach . — The jirinc.ijial cause of }>itling, which 
is tlu 3 most fre^quent source of trouble in condensers, is ascribcHl to what 
is t<u‘med deposit, attack.’’ In the presence of sodium chloride solu- 
tions, the cuiu’ous oxide formed on a brass surfaca* gradually changes 
to cuprous chloride. Tin* latt(*r is usually swe])t out of a condenser 
tube by the circulating water, but under various conditions may adhere 
at dilforenl parts of the tube surface. When such adherence has 
occurnd, conditions now allow of the furtluu* gradual change of the 
insoluhle cuprous cliloride under the infinema* of oxygen to soluble 
cupric chloride and cu[)rous oxide. The action of cupric ehIorid<‘ 
solution on brass is very rai>id, as may he gatlienxl from tlie fact that 
a piece of brass tube, 2 inches long, placed in a strong cupric chloride 
solution at ordinary teui})eralure, was comi>letely disintegrated and 
partially replaced by a ]>seudomor))li in co]>})er in two days. Tlu' 
action involves the oxidation of the eo])per and r(‘du(‘tion of cupri«‘ 
(♦hloride to ciijjrou’s chloride. Redeposition of co[>p(‘r from solution 
by the 5:inc also occurs. In the presence of air cuj)rons chloride wdll 
again be converted to cu[)ric chloride and the attack on the brass con- 
tinued. Idiiis the action is both recurrent and local. Foreign bodies, 
and particularly colloidal bodies, lying in the tube hav^e an injurious 
effect by serving as loci for the adhesion of cuprous chloride and by 
preventing the diffusion of cupric chloride. Observations on the in- 
cidence and distribution of pits in condenser tubes are shown to agret*. 
"with the results which weuld be exjH'cted to follow from the above ex- 
planation of the mechanism of pitting. Attention is drawn to the 
importance of keeping tubexS clean and as free as j)o.ssible from foreign 
bodies a« a means of ])reventing depo.sit attack. 

Lajfer Dezincificatioti . — An account is given, preliminary 
to the consideration of this type of corrosion, of the mechanism of so- 
called dezincification. The conclusion is reached that true parting 
of zinc and copper in a 70 : 30 brass does not occur, but that the 
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so-called residual copper i$ always redeposited copper* pezincificatiou 
is therefore only apparent and not real, and the term is always sub- 
sequently employed by the authors in this sense- 

The layer type of dezincification, which is characterized by disin- 
tegration (if the brass tube and redeposition of copper over large areas, 
has been found to occur under both marine and fresh water conditions. 
Several ways in which such action may occur are indicated. Under 
fresh water conditions, it is often associated with acid water, par- 
ticularly if the acid is not too dilute and the access of oxygen is not 
very easy. . 

Type TV., Plug or Local Dezinclfication. — This type of local corro- 
sion may be regarded as a form of deposit attack, as it always proiieeds 
beneath a deposit, and is stimulated by the presence of foreign bodies. 
It differs, however, in many ways from Type IT. So far as is known, it 
occurs only in 8(»a water — or diluted sea water — and is always associated 
with adhering white salt, consisting of colloidal zinc* oxychloride, also 
containing some carbonate. It is readily reproducible in the laboratory, 
as it occurs spontaneously on the surface of 70 : 30 brass tubes after im- 
mersion in sea water at elevated tern p(*ratii res — 40 deg. to 50 deg. ccmi. 
— for a few days; and is hence rather more amenable to experimental 
study than the previous types of corrosion. It is shown that the pro- 
duction of the right (»on(?entration of zinc in the liquid layer adjacent 
to the (corroding brass surface plays a large part in the formation of 
the characteristic white oxysalt, and that interferouice witli the pro- 
duction of this condition, e.g., by lowering the zinc conta(‘t of the brass 
or by raising the zinc content of the sea water, is sufficient to prevent 
its occurrence. The dezincifying action is thougiit to be dno to a 
small concentration of hydrochloric acid contained within the colloidal 
white salt. The differenee in behaviour of (liffer("iit batches of 70 : 30 
tube — some always showing local dezincification, others nevc'r — persists 
after annealing or pickling, or both, and the reason for the difference 
in behaviour is still not clear. 

Type 1 Wat(rr4ine A f tack ,' — In the case of a l>rass tube only par- 
tially immersed in sea water, increased corrosion— compared to that of 
the immersed x>(>rtion — takes jdace, not at the water line as is commonly 
supposed, but above it, and sometimes as much as 2 cm. above the 
aiTHsea-water surface. Further, the attack is Mot uniform, but is con- 
centrated at areas where salt deposits have formed and is coterminous 
with the area (?overed by tin* deposits. Narrow bands of salt connect 
the sea water with the deposits. This type of corrosion is obviously 
a special form of deposit attack, taking place under the most favorable 
conditions, inasmuch as the attack beneath the deposits is much more 
severe than in any of the previous types of corrosion. This type of 
attack may occur at the inlet end of condenser tubes when entangled air 
'clings to the 'Siirface of the tube and is prevented by eddying c&cts from 
being swept away by the water flaw. 

The fourth section of the report contains an account of preliminary 
work on the electrolytic protection of condenser tubes;. The particular 
question investigated! w^as that of the efficiency of electrolytic proteelion 
in Inventing deposit attack, attain by cupric chloride : 

^ pi^ of ^0 : 30 brass tube made cathode to strip ii^n jp; U 
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cupric chloride solution is very distinctly attacked despite the small 
current passing from tlie solution to the brass. It is considered that 
an electric current slows down, but does not necessarily inhibit corro- 
vsion of a cathode. By raising the current density sufficiently it is 
possible that all corrosion, even in a cupric chloride solution, may be 
prevented. Experiments have shown, however, that a current as large 
as 20 to 25 amperes per 1,000 square feet is insufficient to prevent a 
70 : 30 brass tube from being rapidly corroded by 'Such a dilute solution 
of cupric chloride as a one-twenty-fifth normal solution. Some sug- 
gestions are mf»de wliereby the useftilness of the electrolytic protection 
process niay be extended by special manipulation of it in the early part 
of the life of a tube, with the object of forming a thin continuous layer 
of calcium carbonate over the surface of the tube. 
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Progress in the Dehydration Industry. 

By C. £. MANGELS, Wathinfton, D.C* 

The presentation of fruits and vegetables by dehydration has been 
given much prominence during the past three years. Dried fruits have 
been staple articles of food for a number of years, but the deliydration 
of vegetables presented many problems not met in the drying of fruits. 
Presh vegetables wilt or spoil much more quickly as a rule than fruitwS. 
The slow processes used for fruits have not, therefore, been applicable 
to vegetables. 

Dehydration of fruits and vegetables has betm, and still is, a very 
fertile field for investigation. ‘Dehydration became still more important 
to us when the United States entered the war, and the necessity for 
vegetable food in the concentrated foT*m became apparent. The United 
States Department of Agriculture, particularly the Bureau of Oliemis- 
try, has conducted extensive investigations on the prestu’vation of fruits 
and vegetables by dehydration. These investigations have had a very 
wide range, and the problem has been attacked from many diflVi*('nt 
angles. 

When the United States entered the war in 1917, a vegetable dehydru' 
tion industry already existed in Canada. The plants in Canada de- 
hydrated vegetables for the allied armies, the principal products beong 
dried sliced potatoes, and the Julienne soup mixture. A few plants 
engaged in the dehydration of vegetables existed in this country Ixvfore 
the war, and the declaration of war by the United States gave impetus 
to the enlargement of existing plants aud the formation of new organiza- 
tions. Unfortunately, there was also created a very fertile field for 
stock-selling schemes and exploitation of worthless patents. 

When the armistice was signed in November, 19.18, a number of 
plants were engaged in the dehydration of vegetables. Practically all 
of these plants wore engaged solely in the filling of Anny contracts, and 
had not even attempted to develop any other outlet for their products. 
Consequently, when all outstanding contracts were cancelled by the 
Army in February, 1919, the whole industry was placed in a very pre- 
carious condition. The outlook for dehydration was unquestionably 
discouraging, but many of the manufacturers immediately made plaiivS 
for the development of other outlets for their products, aud plannod 
primarily to develop a domestic market. The success of their efforts 
has been encouraging- Not only have many of the existing plants 
continued to operate, but new organizations have been formed, and new 
plants erected during the past year. Dehydration has not been merely 
a war visitor, it has come to stay. 

The products produced for Army use were not unwholesome, but 
their quality was not such as would tend to create a strong domestic 

« Inveatigrator, Pivision of Dehydration, United SUt«B: Department of Agrioulture. I^per 
presented at annual meeting of the American Society of Heating and Vehtilating Engineers, Hew 
January, im 
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deinand. The first ste]>, therefore, in creating a domestic* market for 
dehydrated products was the improvement of the products. While 
perfection lias by uo means been reached, the improvement in quality 
during the past year has been remarkable. 

How has this inijirovement in quality b(*.en accomplished? It has 
not been accomplished by any extensive changes in the drying equip- 
ment of these plants. Excellent drying equipment, we find, does not 
necessarily produce excellent dehydrated products. The products 
produced this season have, as a rule, been more palatable, have had a 
more appetizing a{)|)earancc, and have belter keeping qualities. Whih* 
many manufacturers have in the past been able to prodin^e palatable 
dehydrated vegetables of good appearan(*-e, tlu* y>roducts generally would 
not hold u]) in storage at ordinary toniperatures, even in sealed tins. 

Two types of spoilage have hecm common in deliydrat(*d v(g{‘tahles. 
The hardest tyjie to control is tin* infestation by moths and oilier insects. 
The other type of s])oilage is due to chemical changes which are not 
associated with hac'teria and moulds, hut are probably dtie to tlie action 
of oxidases or enzymes. The Division of Dehydralum has con- 
ducted investigations as to the action of moulds and bncterin 
on dehydrated products. All of the data secured to date 
indicate that deli yd rated products will not be subjet'i to sjioilage 
through tlie action of moulds and bacteria when stored under reasonable 
conditions. Moiild.s ajipear to require a moistun* content of at least 
24 p(*r cent, for their development, and the average moisture content of 
dtdiydrated vegeiahlcs is well under 15 per cent. Bacteria in deliydrat.ed 
vegetables de(*rea.se in numlxir in storage. 

'riiis deterioration in dehydrated vegetables, due to chemieal changes, 
is manifest(‘d differently in different vcgetabl(>s. In the ease of cabbages 
aiid onions, the dric^d yiroduct becomes brown in colour and loses its 
characteristic flavour. In the case of carrots, the red colour disappears, 
at times associated with the darkening of colour and loss of flavour. 
Our observations indicate that in most castes these changes are due to 
the action of enzyine.s or oxidast^s. Neither the ty])e of dryer nor the 
system of drying ajipears to he a fnc'tor. Several factors tend to control 
these changes, which further lead us to believe tlie.y are due to the action 
of enzymes or oxidases. 

Iiive.stigations have shown that the moisture conbmt of the product 
is a factor which controls the rate at which these destructive clianges 
take plac(i — the lower the moisture content the slower tlu* rate of 
deterioration. At ordinary room tmnperatures, vegetable products, 
with a moisture content above 1 per cent., deteriorate quite rapidly 
— in four to six weeks — ^^while the same products, with moisture con- 
tents of ^ to 5 per cent., show no changes until after four to six months 
of storage. Improvement of the keeping qualities by drying to a very 
low moisture content is not commercially practicable, however, for two 
reasons: First, the removal of this extra moisture means a longer 

drying period, a higher cost of drying, and especially a greater danger 
of searching; swond, after drying the product to this low moisture 
content, it is necessary to pack it in moisture-proof containers in order 
to avoid absorption of moisture from the atmosphere. The average 
eommereial moisture content of dehydrated vegetables is approximately 
10 per cent. 
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It is aUo true that samples of dehydrated vegetables, with a moisture 
can tent of approximately 10 per cent., showed no deterioration when 
stored in a refrigerator at a temperature varying from 32 to 40 degrees 
Fahr. ; while the same samples would, show a very marked deterioration 
when stored a like period of time at a room temperature of 70 to 80 
degrees Fahr. The cost of refrigeration makes this method imprac- 
ticable. 

This deterioration, as previously stated, is not associated with bacteria 
for moulds, but may be attributed to the action of oxidases or enzymes. 
The destruction of those enzymes should, therefore, prevent this deteriora- 
tion. Enzymes are as a class easily destroyed by heat, and, therefore, by 
blanching or slightly pre-cooking the vegetable before dehydration, the 
enzymes present are destroyed. This is accomplished by dipping the 
vegetables in boiling water or steaming a short length of time before 
drying. This treatment has proved very effective in preventing this 
type? of deteriora-tion, and is now in use by practically all of the dehy- 
dration plants. Blanching or processing with steam or hot water is an 
art rather than a science. As manufacturers master this art, the 
products will improve in quality. Several factors will always influence 
the method and the time used, for instance, the ])roduct, the manner in 
which it is cut or sliced, and in some cases the variety and state of 
maturity. Insects, particularly moths, were a serious nK?nac(? to the 
dehydration industry last .year. The moth commonly found in infested 
products is known as the ^Mmlian. meal moth.’^ In co-operation with 
the Bureau of Entomology, United States Department of i\griculture, 
we have outlined api)arently succewssful methods of control. The usual 
practice in dehydration plants had been to store the dehydrated products 
in open bins previous to packing. This practice offer(?d an excellent 
opportunity for the adult moth to deposit eggs on the dehydrated 
products, which eggs develoj)ed into larvae after packing. By packing 
immediately after dehydration in moth-free rooms, or storing in moth- 
tight bins, the deposit of (?ggs is practically eliminated. Infestation 
may occur later, however; when dehydrated |)roducts are stored in 
ordinary cartons, the larvai‘ of the moth may gain access to the material 
through the crevices of the package. Packing in a moth-proof carton 
would, therefore, be highly desirable, although the principal poiTit of 
infestation is before packing. 

The keeping qualities of dehydrated vegetables have b(>eTi greatly 
improved by controlling these two types of spoilage. Improved 
operating conditions and attention to details have largely eliminated 
the scorched, overdried, unpalatable product of the past. One practice 
—the use of sulphur dioxide fumes — has been practically eliminated in 
vegetable diying. The reason is simple. The sulphurous acid 
obscured and destroyed the delicate flavour of the v^etables. 

During the war, dehydration plants were principally coneerued witfi 
the dehydration of vegetables. Since the war, however, when located in 
a fruit-produeing region, these plants have given much attention to 
the dehydration of fruits. This is particularly triie on the Ptacific 
coast. Dehydration plants have been ahle to produce d0eidedl.y 

superior in quality to the ordinary 8un"dTied or eyapotated fruit. 
dehydrated ” fruits (as the prodiiicers choose to call them) iiave a 
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flavoitr very closely approximating that of the fresh fruit, and when 
placed in water more nearly resume the texture of fresh fruit. The 
products of dehydration plants are sulphured much less, and contain, 
on an average, 5 pec cent less water than the ordinary dried or 
evaporated fruit. 

A rather higher moisture content has always been permissible in 
fruits, due to the high acid and sugar contents, which tend to act as 
preservatives, in the ordinary dried or evaporated fruits, the moisture 
content is often high cmougli to be favorable to the. dev(dopiiient of 
moulds. The moisture content of the dehydrated fruit is generally 
under 20 per cent. 

Sulphuring of fruits has long been practised on the Pacific coast. 
Sulphur dioxide fumes are used to bleach the fruit before drying, and 
the retaiiiwl sulphurous acid acts as a preservative after drying. 
Sulphuring, no doubt, facilitates handling of the fruit, but heavy 
sulphuring is very objectionable. The sulphurous acid obscures and 
destroys the delicate fruit flavour, and in heavily sulphured products 
we have left only a tart or sweet taste. 

The dehydration plants use sulphur dioxide as a bleacliing agent only, 
and ‘not as a preservative. The products are sulphured very lightly, 
and the sulphurous acid is removed from the products in the process 
of drying. The fruit is generally given a short steaming befcre drying, 
and this steaming, together with the lower inoistUTe content, assures a 
product of good keeping qualities. 

There has been little or no change during the past year in the drying 
equipment of existing plants. Two attenq>ts were made to use a moving 
belt dr^^er for dehydration of fruits and vegetables. One attempt was 
wholly unsuccos.sful, and the other only partially successful. A j>laut 
must be able to handle a variety of products — ^^both fruit and vegetables 
— in order to ])rolong the operating season, and thus cut down the over- 
head exp<3iise. A dryer, using trays, is essential for some })roducts, 
notably the softer fruits, and therefore any type of dry(U' in which trays 
are eliminated will have a very limited use. In on(‘ e8S<‘ntial, all of 
the dehydration equipment is similar — air is used as a medium for 
conveying heat to the product and carrying away the evaporated 
moisture, in the simplest type, atmospheric air is heated to the desired 
temperature, passed ov(^r the product, and discharged. In other ty'pes, 
the relative humidity of the air is raised (in some cases as high as 00 
per cent.) by re-circulating the air. The majority of dryers may be 
classed as tunnel dryers, and many other drying units are essentially 
modifications of the tunnel type. The kiln type is, of eoiirse, an excep- 
tion. 

Vacuum dryers have been used in various industries for some years, 
tod are at present used for the drying of milk. Vacuum has long been 
a laboratory aid to the chemist in drying food materials. Wliile fruit 
tod vegetables of good quality can be produced in a vacuum dryer, their 
quality is not superior to those dried in a current of air. Further, the 
most expensive t;^e of dryer using air as a medium of evaporation is 
much less expensive per unit than vacuum dryers. 

3^3 
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While there has been very little change in the type of equipment 
during this past year, it does not mean wo hjave reached perfection 
in equipment. There is yet much room for improvement in drying 
equipment, but if any one expects to see existing plants dismantle and 
replace their equipment, he is certain to be disappointed. The equip- 
ment will be improved by minor changes in the existing equipment. 
We wish especially to caution inquirers that dehydration of fruits and 
vegetables presents problems quite different from the drying of textiles, 
soaps, &c. Unfortunately, many designers of plants ignore the fact 
that they are dealing with a product which has a cell structure, and 
that the water must be removed from theses colls without injury tc 
the cells. 

An industry very closely related to dehydration has developed in th(^ 
past two ybars — th(3 ])otato flour industry. Mills are now operating in at 
least five States. Th(3 })roeess used may be briefly described as the 
hot roller or drum process.” The cooked, mashed yvotato is spread 
in a thin layer on a large steam-lieating revolving dram, dried, and 
scrafx^d off in ffakes.” Th(‘ ffakes ” are then ground into flour. This 
process is sanitary, and largely eliminates labour costs. Wliile tlie 
process was developed in Europe, tin* American manufactiuer lias 
greatly improved the product. 

It will probably be possible to prepare other vegetable flours by this 
process, but it cannot be apjflied to all vf^etables. The Division of 
Dehydration made an unsiic(*essful attempt to us(3 this process for 
manufacture of sweet yiotato flour. The sweet potato flour produced 
was very hygroscopic, and caked in storage. Any vegetable that tends 
to become sticky or gelatinous when cooked can hardly be used by this 
process, since the material must Ik‘ cooked soft before it can be hand led. 

In closing, I wish to sum up, in a measure, the nefids of the industry 
to-day. We need more investigations, especially on tin? technique of 
preparation. Products have improved this year, but perfection lias 
not IxHtn reached. Moreover, there is still a lack of uniformity in 
quality. 

A domestic market must, and will, be developed for dehydrated 
products. This does not seem out of reach now. The individual 
manufacturer wdio is now endeavouring to establish “ his brand ” is 
indeed wise. The public will soon be calling for standard brands of 
dehydrated foods. 

A dediydration plant must essentially have a good business orguni^sa- 
tion behind it. It will be the difference between success and failure. 
The raw materia'ls must be secured at a reasonable price, they must 
be handled properly, dehydrated properly, and packed properly. A 
Gareless, slipshod organizatiou cannot do this. 

The manufacturer who sits in his office and waits for some one to 
order his products is lost. He must go after business. Our observa- 
tions have convinced us that aggressive salesmaliship can dispose not 
only of high-grade products, but actually sell inferior goods. It always 
takes a teal satesriian to introduce new wares to the puhlib. 
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Energy from the Sun.* 

Pliysieists tell us that if we disregard atmospheric absorption, the 
sun delivers energy to the earth at the rato of 7,000 horse-power per 
acre; but though tlie fact cannot be diaputr‘d in th(‘ face of the concordant 
data as to the solar constant now available, very little lias yet been 
accomplisliod in solving the probhun of utilizing this energy in the fonn 
of mechanical work. Since the temi»erature of the sun is about 6,000 
deg. Cent, (absolute), Oarnot’.s theorem shows us that of the energy 

. _ * . 6,000 deg. - ;100 deg. 

received here, a proportion equal to about 6 000 

per cent., should be convertible into work, at least from tl)e theoretical 
stand-point. 

The only methods by which it lias yet been attem})ted to convert the 
solar energy into mechanical work liave, however, involved a degrada- 
tion of th(‘. energy received from its high-grade condition as radiation 
into low-temperature lieat. The immediate consequence is that the 
energy, oven theoretically, convertibh.* into mec^hanical work falls from 
115 per cent, of 7,000 liorse-power per acre down to, say, 25 per lamt. of 
7,000 hor.se-power, or 1,750 'll orse-jmwer pt*r acre. This is, of course, 
morely a thooreticnil result, and is very far from nnilizable in practice. 
Indeed, in certain region.s, the atmosphere exacts a toll of nearly 50 per 
cent, on the energy it transmits, but as this defect of transparen(*y is 
closely associated with the amount of aqueous va])()nr in tlie air, the 
loss is very siih.stantially less in arid areas. As indicating what fraction 
of this power is actually attainable with |)resent a]>|)liaii(*e.s, the figures 
given in a paper read on Monday last before the So(*i(*ty of Engineers 
by Mr. A. S. K. Ackm-mann, B.Sc., havi*! much inter(‘st, altbougb they 
lead to tlie negative eonclusioii that there is little |)ros|>ect of commercial 
success being achieved along these lines. 

The site of one of the installation.s tested by Mu’. Ackermann was 
at Meadi, Egypt, and tlie trials extended over about thrive weeks. 
The area occii filed by the sinushine-absorhing plant was seven-sughlhs of 
an acre, and the highest output recorded was 19.1 pump horse-power, 
as against the 5,()0{) to 6,000 horse-power which would have bmi 
obtained from a perfect motor capable of utilizing the radiation direct. 
Somewhat better results were obtained in some previous trials near 
Philadelphia, where tests made by Mr. Ackennann, extending over a 
period of five hours, were, he claimed, equivalent to the development of 
an average of 18.54 horse-power from a sunshine-ahsorher occupying an 
area of 0.41 acre. The iriaxiiraini rate of power development during this 
test was 26.8 brake horse-power, and the lowest 8.6 brake horse-po^^er. 

These figures bring out well the characteristic diificulties attaching to 
any attempt to retrieve mechanical energy from the sunshine by con- 
verting the latter into heat. These drawbacks are the enormous area 


* Kxtriict from JSnginminif, 
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occupied and the coatly cuTuhrousness of the plant, to whkh must he 
added the great variability in the rates of power prpduotion. In short, 
the system seems to present in an exaggerated form all the drawbacks 
attaching to wind-power. 

lluskin, in one of those works which are at once a delight to the 
lover of literature and the despair of the stacker for ideas, reproved his 
generation for preferring steam-power to air-power since the latter, he 
observed, cost nothing. Such fallacies constitute, of course, much of tb€> 
stock-in-trade of all superfiedal writers, but commonly find a happy 
oblivion in the comer of a country newspaper or in the pages of a 
popular magazine. Tht»y do no harm save when as in Ruskin’s case the 
sterility of the half-idea ” is to some degree concjealed by the perfection 
of the phraseology in which it is embodied. It was his contemporary 
who j)roiioixnced the bulk of his generation to be mostly fools, and, 
though Rnskiri was less direct in his methods, he evidently thought 
that the preference for steam of the great creative intellects of the past 
century was to be attributed to innate imbecility or sheer perversity, 
ffis suggestion, however, merely illustrated once more the every-day 
fact that the man who writes easily will not ofUm be l>othered to 
cull the results of the past experience of mankind, but, like the pro- 
verbial German ariatoniist, prefers the, to him, easier task of eonstnict- 
ing his ** camel ” out of his inner conscioiisnes.s. 

Wind-power is, of course, cheap only in exceptional circumstances, 
where the total amount of power re(|uired is insignificant, and intermit- 
tency of working is immaterial. A windmill 40 feet in diameter is 
rated at about 8 horse-power, and costs al>out £400, or about £50 per 
horse-power. It catiuot be relied on to work for more tliai» one-third 
the total number of hours in the year, and, even so, the working hours 
are di.stributed erratically. 

In this latter regard a sun-power idaiit would, in a favorable 
climate, probably be somewhat less capricious, but the windmill, cum- 
brous and bulky though it may k* in comparison with its effective out- 
put, is still many degrees superior in this regard to the best sun-power 
plant yet constructed. 

In the plant erected at Meadi, and described in Mr. Ackemiann’s 
paper, the steam-generators comprised a series of elements, each con- 
sisting of a cast iron boiler 3 1 inches wide by 14| inches deep and 205 
feet long. This boiler was arranged at the centre of a parabolic mirror 
of the length stated, and measuring rather over 14 feet in extreme 
width. Of these huge mirrors there were five, and the refleeting portion 
consisted of flat plates of silvered glass arranged round a parabolic 
surface. These enormous mirrors were mounted on rollers, as it was 
necessary to make them “ follow the sun ” in its passage across the sky 
fi-om east to west. The plant was found to work best with a steam, 

pressure of about lb. gauge. The engine was of a very speeial 
d0»i^> having small cl<^raiices and very large exhaust ports, tiie latter 
being pTOvided in order to take better advantage of high vaeua than is 
practicable with the normal type of Teciproeatiug In 

prelihiinary iriai^^ excellent results hate %eii 

engines of this type, gn efficiency ratio of aa much as 62*^ per cent, 
being dbtainedj,^^ i^ csertainly a renmrkabte^fi^^ 
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developing only 39.6 horse-power, with steam supplied at 15.8 absolute, 
and with a vacuum in the condenser of 28.07 in. For a small output 
such as this, the reciprocating engine is no doubt superior to a steam 
turbine; but were it commercially practicable to construct a large 
sun-power plant, it would obviously be desirable to substitute a steam 
turbine, with w^hich a materially higher efficiency ratio would tberi 
be readily realized. 

At the Meadi tests, it appears that the engine did not w'ork satis- 
factorily, so that the steam consumption was exct^edingly high ; but, 
even assuming that as good results are obtainable as with a large 
exhaust steam, the output in brake horse-power w-oiild still, on the 
Meadi figures, not amount to an average of 70 brake horse-power per 
acre, so that even a l,()00-kAv. plant ivould require a gathering ground 
of nearly 14 acres. It would probably not be possible to generate at 
the above rate for more than 3,000 hours per year, even under very 
favorable climatic conditions, and the unwieldy character of th(> plant 
is thus sufficiently obvious. 

The output would, no doubt, be raised were the steam pressure in- 
creasc'd to 200 lbs. per square inch; but in the exposed position in which 
a sun boiler must needs be placed, it is quite possible that the increased 
convection losses would go far to offset any particular gain in this 
direction. If, however, the apparatus could be sheltered frnn wind, 
very high temperatures could, no doubt, be attained, but there w'ould 
be obvious difficulties in utilizing them. Since the temperature of 
the solar radiation is that of the source, there is no ])hy8ical bar to 
the attainment of extremely high temperatures, with a corresponding 
gain in the Carnot efficiency. In short, theory sliow^s that a body 
expost^l to the sdlar radiation, prevented from losing heat to the sur- 
rounding spacH3, would attain the temperature of the sun, even without 
any concentration of the rays <>f latter, and it w^ould be of consider- 
able interest to determine tbe tem}x?rature thus attainable inside a 
well-silvered vacuum flask. In practice with high temperatures, how- 
ever, the gap betwf^m the Carnot efficiency and that actually attainable 
rapidly widens. Gas-engine makers discoA^ered this long ago, the loss 
of heat to the cylinder walls increasing more rapidly at high tempera- 
tures than does the gain from the greater availability of the heat energy. 
Inside a gas engine cylinder temperatures of 2,000 deg. Cent, can be 
dealt with fairly successfully; but, whilst there should be no serious 
difficulty in attaining a temperature of this order from concentrated 
sunlight, there are no obvious means to hand by wdiich energy supplied 
at this temperature could be successfully converted into work. If the 
solar engitie is to be a heat engine, it would seem that it must be a 
low-temperature engine, and this, of course, involves an enormous waste 
of availability, and this waste will, in practice, be notably more than 
indicated by the theory. Bad as the solar-heat engine is, it is, however, 
probably at least equal to Naturals own method of converting sunlight 
into a form permitting of its utilization for the production of m,c«^hanical 
wjork. A f^ tons (largely water) per acre is the net result of many 
monthsV conversion of radiation into chemical energy, and the 
1,006,006,000 tons of coal now produced annually is the product of 
miUenniuma* of sunsbm^ over vast areas. The energy thus stored 
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for us can, moreover, only bo converted into mechanical work at k 
vast sacrifice, which future improvements can but little diminish. 
Even in the Diesel engine, not more than some 33 per cent, of the 
energy of the fuel is realized as brake horsepower at the crank shaft, 
about two-thirds of the total supply being thus lost to the exhaust. 

No doubt ])osterity, if civilization is to be maintained at tbe level 
to which the engineer has raised it, must find some substitute for our 
rapidly diminishing coal supplies, and many considerations point to 
sunshine being the prinei])al source of power in ages yet distant; but 
it seems highly improbable that the conversion of radiation into 
mechanical work will he effected by the essentially crude device of first 
degrading the energy into heat. Theoretically, of course, a direct and 
efficient conversion of radiation into work is possible, but as the only 
mechanism yet conceived to this end involves the construction of a 
kind of turbine with a bucket speed comparable to that of light, or the 
production of absolutely perfect reflectors, tliis theoretical possibility 
advances matters little or nothing; and we must ho])c that some indirect 
method may yet be discovered which will avoid the drawhacfks inherent 
in such schemes as have already bwn tried, whilst equally evadi)ig the 
insuperable obstacles in the path of a direct attack. 
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Flies as Transmitters of Certain Worm 
Parasites of Horses. 

By T. HARVEY lOHNSTON^ D.Sc., ProfMtor of Bioloffy, University, BrislMuie. 

It is well known that flies play a very important part, in public health 
matters, as they can so nuidily act as passive carriers of various bacteria 
which cause human disease. It has recently been proved that house 
flies act as intennediate hosts for several of the specifr^s of tapeworms 
which infest poultry. 

, As long ago as 1861, it was pointed out by Carter that in Bombay. 
India, house flies were commonly infested with a tiny nematode parasit(\ 
which was found in the proboscis. He named it Filaria muscw. It was 
not UTit‘l 1911 that its life history was known, Dr. 11. B. Raiisoin, 
of the United States Bureau of Animal Indnstry, proving that the 
worm was a larval stage of one of three species of Ilabronema para- 
sitizing th(‘ stomach of horses. In 1912, the author recorded the occur- 
rence of this worm in certain flies in Australia, viz., the house tly 
(Alusca doniedica)^ the stable fly {Stomoxys calciiram)^ and the 
eoiuinon cattle fly or bush fly (Musca veimtissirna, incorrectly 
called M. corvitui). That reported from the stable fly is now known to be 
tlui larval stages of a ndated parasite of the horse, viz., Ilahromma 
microstoma. 

In 1916, Dr. Bull, of Adelaide, drew attention to the pre.seuce of 
Hahronema larvie in granulomatous sores in horses in Victoria and 
South Australia. He believed that swamp cancer of equines in the 
Northern Territory was also due primarily to infection h\ these tiny 
worms. 

Til 1918, Drs. Lewis and Seddon mentioned the comniou occurrence 
in Victorian horses of an inflammatory condition of the eyes, caused 
by larval Habroncma worms. At the end of that year, Mr. G. F. Hill 
published a very important pajier, in which he described the life 
history of all three species Avhich infest the horse, 11. niusav and H. 
meyadoma (the latter causing worm tumours in the stomach), utilizing 
the common house fly (Miisca domestica) as their intermediate host, 
while H. microstoma pa-ssed through its larval stages in the stable fly 
(Stomoxys calciirans'). Last year Dr, Bull confirmed Hiirs observa- 
tions, and extended our knowledge of the granulomatous condition of 
horses caused by such larvse. 

Late in 1918 work was begun at Eidsvold, Buniett Kiver, by Miss 
M. J. Bancroft and the author, with a view to determining whether 
all or any of the three parasites could complete their lanuil cycle in 
various Queensland flies, more especially those which are commonly 
associated with horses and cattle. The results have betm published in 
a paper entitled ‘‘The Life History of Hahronem<i> in relation to 
Mu^a domedica and Native Flies in Queensland (Proc. Royal Society, 
Queensland, 1920). 

The larvae of various flies which breed in horse manure were allowed 
to f ^d iii sampli^ of this material contaminated with the eggs or larvae 
of two or more of the species of the adults which emerged 
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(also some of tho pui)a?) being carefully examined for the presence of 
worm larvse in later stages of development. In addition, captured flies 
were dissected and results noted. 

Worms were found in various situations, being present in the 
abdomen, thorax, and head, and when sufficiently developed to escape 
from infected flies, they were to he found in the proboscis. 

The following species of Musca were used in our work: M. domes- 
tic a (the house fly); M, fcrgusoni, Jnstii. and Bancr. ; if. 

Walker; M. icrmregirup^ Jnatn, and Bancr.; M, hi Hi, Jnstn. and 
Bancr. ; all but the first-named l>eing ‘‘ hush flies or cattle flies.’^ We 
also utilir.ed tlio stable fly {kitomoxys calclt ram) , flesh flies (Sarcophaga 
misera, Walker), certain menillic flies {l\seiidopyreHia sp.), and the 
common blowfly (A msitdlorhitm augur). All species were found, either 
naturally or under experimeiital conditions, to be able to Harbor larvae 
of one or more of the species of Habroncnia, acting in the capacity of 
intermediate hosts, and not merely as nieehanical carricu’s of the para- 
sites. 

Stomoxgs was found to Ix^ capable of hurbtiring only //. micro 
sUmia; wbilo the five species of Musni. together with t^arcophaga and 
Pseudopyrdlia were suitable intermediate hosts for both //. musccv 
and //. megasloma, but not for //. m/icrosioma. 

The blowflies b(‘canie parasitized by transfioTing the young larvie 
from meat to infected liorsediing, 7 per (*(‘rit. of the cnnuging flies being 
found to harbor inniiature llahromma worms, but to w'hi(di s}>eeie8 tlnw 
belonged could not bo satisfactorily determined. It was not ascertained 
whether these iiemalodes could complete their larAoil develo])nierit in the 
blowfly. Since blowflies do not normally breed in liorse mamire, they 
are of little importance as transmitters of the worms under notice. 

77. musciP -was found to be much more common than //. mcgasioma 
in flies. Sometimes both species occurred in tin? same insect. 

The following table gives a. summary of our results with flies in 
which statistical record was kefd : — 

CAinriraisr) Fliks. 


Si;*ccie«. 

No. KxinunieiJ, 

Infected with 
IlfUmtn^mn spp. 

Percentage 

lnfe<‘ted. 

Musca domesHca . . 

1 122 

10 

7-0 

M, fergu8(mi 

Jd76 

20 

2*2 

M. vdustisaiwM . . 

1 280 

14 

5*0 

M, krrwTfgiim 

1 21 ! 

1 

4*8 


BftED Flies. 


M, domeMica 

165 

08 

59* 

M,fergu907ii .. .. .. 

58 

55 

05 

M, vfiustiasifna 

00 

(K) 

100 

M, ierrwreginw 

10 

10 

100 

Mchmi .. .. 

12 

10 

8*3 

Fsmdiapi/feUia sp. . . 

0 

0 

100 

Swrcopha^ misera 

25 

11 

44 

AtmsteUorhina augur .. 

28 

2 ■ 

.. 7*.l.. ■ 


HilFs record for infected house flies was also 7.0 (14 parasitized 
Oittt of 182 ^amined in SJelbourue) ,: all with 77 . muBccB alone. Ran^m 
found ^8 per cent, infected (3^ om of IS?) In 


■ ^On^iUinif ^xperimtyijt >n whloh ttie kifecfcwji, the flgur«i» wefte 
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localities. The percentage infection of house flies captured in stables 
by us was 7.0. Dnder experimental conditions, using horsodung known 
to be infected, 82 per cent. o£ the emerging flies harbored Ilahnmmnx, 
the number of parasites in each iiife(?ted fly Tarying from 1 to 41. In 
addition to tivose Eidsvold njcords, we found that 27 out of 06 M. dorms- 
tica bred from horsediing from a livery stable in Brisbane were infected 
41 per cent.) — 23 with IL ttvmcw alone, 3 with 11, megastoma 
only, and 1 with both spe^vies. 

The low percentage (2.2) of infection amongst captured M, fergusoni 
was almost certainly duo maiiily to the fact that this fly i>refers cow* 
dung to horsodung for larvipositioii, hence few larvae were likely to 
become inf(K;tcd w'ith H ahronema. On the other hand, when the speed es 
was bred from horse manure, it became readily infected (35 per (xoii.). 
The nunilxu' of Avorms found in parasitized captured flies ranged from 1 
to 18, with an average of 4; whereas in bred inf(*c(ed insects the number 
varied from 18 to 31, ladiig frequently between 40 and 70. As already 
stated, this spe(d('s biwds normally in cowdung in prefercTice to horse* 
dung; so also does M, vetusilssima, wdiicli gave similar results in regard 
to infection, being 5 ])er cent, in captured flies, and 100 per cent, in 
br<‘d flies. In the latter cas(}, infestation was often extreirndy heavy, in 
ou(‘ batch of 22 the numbers ranging from 33 to 37, with an average of 
71 worms, both st)ecies being represented. In regard to M. ierrmregiiKV 
and M, hiUi, botli were very scarce in the district, hut when bred out 
from infected horsediing in Eidsvold and Brisbane respectively, both 
became readily infected with both parasites. 

It, was found tliat flies of various species, when heavily infested 
experimentally, died off rapidly, being sickly during captivity. No 
doubt a similar circumstance occurs under natural conditions, so that, 
in all probability, it is only wdien flie.s arc bred in lightly infected 
rnuterial that they are to survive for any length of time as infected 
insects. This i.s probably a partial explanation of the low percentage of 
parasitized captured flies. One must not overlook the possibility of the 
lar\"a^ originally prt^sent having all escaped from an infected fly before 
the latt<?r was captured. 

It was observed that native species of Mnsca became much more 
heavily infested with Habronemi than the house fly did when placed 
under similar conditions. This remark applied to both Af. vetustissdma 
and M. fergusoni, the only two tested for the purpose. Eggs of the 
house fly and M, vetusUsmna, laid on the same day, were placed to- 
gether in a jar containing horsedung known to he infected with Ilahro- 
nerna, fresh material Iwing added when necessary, always from file 
same source. 1/. vetmtwirna emerged some days before M. domesiica, 
owing to its shorter larval periods, and on examination all (22) wei-e 
found to be parasitized, the number of worms counted ranging from 39 
to 97, with an average of 71. In the case of the house fly, 40 were 
collected, 36 78 per cent.) being infected, the parnsites ranging in 

number from. X to 20, with an average of 4.4. 

II ahronema fnicrosioma. 

Both Ilill and Bull have already sho^vu that the stable fly (Sfomoxgs 
^ the normal transmitter of Mahronema micro- 

and does not become parasitized hy either of the other species. 
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W© might mention that, though the horsedung used in our experi- 
ments in Brisbane contained all three species of Ilabromma., H. micror 
atoma was found only in Siomoxys, while the other two species did not 
develop in this fly, but parasitized M. miisca domesiica, M, terrmregin^ 
and M. hilli, which were bred out from material from the same source, 
and sometimes from the same material. It is unlikely that either ifcf. 
vetustissima or if. fergmoni would serve as hosts for //. microstoma, 
though it is quite likely that the buffalo fLy (Lyperosi-a exigua) could do 
so. 

Escape of Hahronema from Flies. 

It was previously thought that the tiny worms escaped from the fly 
and gained at^cess to the horsi^/s stomach (where further development 
occurs) as a result of accidental swallowing of dead or living infected 
insects during feeding, the worms becoming liberated as a result of 
digestive agencies. It was suggested as a possibility that they might 
escape by rupturing the fly’s proboscis in a manner similar" to that 
by which final embryos escape from mosquitoes. 

We have been able to prove that the larvae can escape from the 
proboscis of infected flies belonging to several species when the latter 
are feeding on saliva. In other words, larvsc can make their exit when 
flies are frequenting mucous surfaces, e.g., mouth, nose, eyes, or even 
sores and wounds. They would readily pass through the mouth, to 
eventually rea(di the stomach o{ the horse, there developing to maturity 
after undergoing a series of moults. Should the larvae escaj;)e to the 
conjunctiva, or into a .sore or abrasion, or even the wound made by some 
biting fly, then a habronemic granuloma might be produced, such, for 
example, as those described by Bull, Railliet, and others. In the case 
o{‘ Siomoxys, Hahronema microstoma might escape directly into the 
tissues during the puncturing by the fly. Of ceunse, the larva3 which 
are deposited elsewhere than in the vicinity of the mouth, ultimately 
perish, though before doing so they may set up the inflammatory condi- 
tion which at length results in a granuloma, or perhaps even swamp 
cancer. 

The chief transmitter of equine granuloma Is probably not Mnisca 
domestica, but M. vetusiissi^ma and M, fergwoni, together with 
Stomoxys, though the house fly is perhaps mainly responsible for its 
occurrence in stabled animals. M. domestica prefers shade conditions, 
and does not worry horses and stock like the two species of Mvsca 
just mentioned. The latter are essentially outdoor flies, and occur in 
such ineredihle niunbers in drier areas (especially after rain) as to 
constitute veritable plagues, which worry man and beast alike, invading 
the mouth, eyes, nose, food, &c. The most widespread abundant Aus- 
tralian fly appears to be M. vetustisswha, but in the northern parts of 
the continent (from about 25° S. northwards), M, fergusom, a larger 
fly, seems to be the more common. 

The life histories of the four native species of if referred to 
in this article have been recently worked out by Miss Banci^ft and the 
author, the results having been published in the Broeeedin^^ 
EoyalSocie^^ Queensland, 1919 (M/ /ergrti«ow and 

and the Memoirs of the Queenslan Museim, 1920 ( , 

■■ 
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Scientific and Technical Societies. 

Abstract of Proceedings. 

LINNEAN SOCIETY OF NEW SOUTH WALES. 

At the May meeting (Mr. J. J. Fletcher, M.A., B.Sc., President, in the. chair), 
the following papers were read: — 

1. Keport on the Neuropteroid Insects of the Hot Springs Region, New 
Zealand, in relation to the proldein of trout food. By K. J. 'JMilyard, M.A., 
D.Sc., FX.S., F.E.8., Binnean Macleay Fellow of the Society in Zoology. 

Examination of the contents of trout-stomachs sliowed that the. most almndant 
foods were the Green Manuka-Beetle, Pyronota festivaf the laryte of Caddis-flies 
of the family heptoveridu^, and the small mollusc, Potamopyrgus sp. Less abun- 
dant wore larvse of Dragonflies, Mayflies, Stoneflies, other families of Caddis-flies, 
Ac. Since the introduction of the trout the insect fauna of the region ha.s been 
very greatly reduced, the percentage reduction lading estimated as follows: — 
Mayflies, over 50; Stoneflies, 80; and Caddis-flies, 00. In d/he vicinity of a few 
streams to \vhieh the trout have no access, msects are still comparatively very 
abundant Suggestions for improving the position arc made along two lines: — 
(i) improvement of the food supply, (ii) reduction in the numlier of trout. 

2. The Panorpoid Complex. Additions to Fart 3. By R. J. Tillyard, M.A., 
D.Sc., F.L.8., F.E.S., Linnean Macleay Fellow of the Society in Zoology. 

Additional evidence is brought forward from the study of the pupal tracheation 
of Morava {Bieulodes) subfasciata (^^ alk.) to support the conclusion that it is 
unlikely that any existing Hcteroneurous type represents even a close approxi- 
mation to the original archetype of the Rhopalocora, 

Noms AND Exiuivits. 

Mr. F. Ji. Taylor e.vhibited specimens of Lucilia fuvina Walker, Xeopollenia 
papua Walk. — both rworded for the first time from Australia, the former being 
originally described from South Africa, the latter from Papua. h. fuaina is 
one of the sluH‘p-inaggot flies in Queensland, and probably in other States, and 
seems to have been confused with L. si^ivat a. — Chrysomyia rufifaoies (Macq.), 
C, varipes (Macq,), and Ophyra atiaHii Macq., also sheep pests, V. dux Esch.y 
Lucilia aolaia Walk., Pyrellia uaronca Walk., and Vhadodaom tryoni (Frogg.), 
a fruit fly which breeds in grenadillas in North Queensland; also BineUia 
taplorian<i Bezssi and Euprosopia punctifacieif Bezzi. 

Mr. E. Cheel exhibited specimens taken in October last, from a cultivated plant 
of a so-called double flowering pea<di-tree (Prunus persica var. dianthi flora ) , show- 
ing, in addition to the ordinary flow'ers with an increastid number of sepals and 
corresponding number of petals and single pistils, quite a iiiiiuber of flowers 
with twoj three, and four carpels distinct from the calyx and from each other in 
the one flower. An illustration, together with a note, is published by M. J. 
Berkeley in the h Chroniol€ for 1852, p. 452, of a similar occurrence 

in a /^ Golden Drop Plum/^ but the number of carpels according to the drawing 
wa.s usually two, or occasionally three, in the one flerner. Kerner and Oliver 
(voh ii* 648) refer to this peculiar growth under the term Antholysis,” 
i^hilst Berkeley's draw^^^ and note is quoted by Minsters (Teratology, p, 366, 
Bgv t86), under the term Polype the flower. Worsdell (The Principles 

df plant Teratolo^, vol. 2, pv 83, X8i6) mentions that in double flowers of the 
werry, two earp^s ar^ present. Daydon Jackson defines the 

tem ‘'Aathedysia" as a loosening or a retr<^rt^ metamorphosis of a flower. 

mi 
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Mr. A, R. McCulloch exhibited a small collection of lishes recently prcjsented 
to the Australian Muschimi by Mr. I>avid G. Stead, general manager of the State 
Trawling Industry. These had l)een trawded in 150“ fathoms, east of Sydney, on 
the edge of the continental shelf, and included several species not hitherto recorded 
from >iew South Wales waters. 

Mr. A. A. Hamilton exhibited a series of specimens of Aroids from the 
National Herbarium, illustrating Chromatism, Viirescence, and Multiplication of 
8 pathos. (1) Afithurmm chelseimsis Hort., Botanic Gardens, Sydney (E. N. 
Ward, April, 1014). (2) A, Andreanum Linden, ^‘Uralla/' Concord (J. H. 

Horton, July, 1917). In both examples the highly coloured pigment, which 
under normal conditions covers the snathe, is only partially developed. On a 
portion of the surface the chlorophyll is disclosed (virescence) indicating the 
leafy origin of the spathe. In the example of A . Andrea/num the spadix is sup- 
pressed and the spathe slightly malformed. (3) Kivhardia africana Kunth., 
Mu^nlv OV, Ellison, x\ugu si, 1914) , showing (a) a coloured leaf (chromatism) on 
the ffower stem stimulating the spathe, {b) drawing by Miss M. Flockton of a 
flower grown at Summer Hill by Mrs. \V. 11. Hughes, depicting a supernumerary 
spathe, enfolding the normal floral envelojK*. (4) Rickardm EUiottiam Pent^ 
tatuUi, Sydney llotanic Gardens (C. W^oolnough, January, 1920) from a seedling 
raised by H. II. B. Bradley, In this example the colouring pigment of the spathe 
is partially developed in the supporting leaf. Worsdtdl (Prin. of Plant Teratol., 
i, PI, XV li) figures a similar example of chromatism in R. EUiottiami, and it in 
interesting to note that a seedling of this stock raised in Australia luus porpetu- 
atod the abnormality. 

Mr, Elctclier <;xhihitcd a remarkable leaf of Jaonranda ovalifolia, 121 inches 
long, apj>arently bifurcaltul apicaliy for 3 inches, one branch having 91, and the 
other 81 pairs of lunna^, with 13^ pairs of pinna* on the uiuliviilcd proximal portion; 
and he raised the (mestion whether it was really a case of division of the growing 
point; or, seeing that the apparent bifurcations have pairs of j)innic, whether it 
was a ease of the incomplete fusion of two leaves. lie showed also flowering 
branehes of A, diticolor with leaves with one pair, two pairs, and three pairs of 
pinnae; leaves of advanced seedlings which had not yet flowered, with tcai and 
eleven pairs of piiimc; and reversion-shoots and seedlings of eujthyllodi neons 
Acacias, to illustrate the. imjjortance of taking account of the iermimri settc. 


ROYAL SOCIETY OF QUEENSlJVND. 

At the April meeting, Mr. J. B. Henderson, Government Analyst, called aitcn 
tiem to the records of }>rovcd ptdroleum occurrences in Queensland. Lh|uid 
petroleum hns been found on the water from several bores, particularly around 
l/ongreach. This liquid solidified on being removed from the hot bore waters. 
Three samples of ihe petroleum wax from bores were shown by the lecturer. 
He also stated that it was definitely known that the gas which was obtained at 
the Uoina lau’cs was petroleum gas,' and not coal-seam gas. It possibly carried 
a recoverable proportion of petrol. It is, therefore, quite definite that Imth 
solid and gaseous petroleums occur in Queensland, but, so far, iio samples have 
been found of liquid jadroleum from which petrol and kerosene could be distilled. 
Kerosene shales were not included by the lecturer in jHitroleum deposits, as these 
shales have to be distilled ere they yield oik. llie jnost interesting deduction made 
by the lecturer was that it is practically certain that those lames on the water 
from which petroleum was found had passed through oil deposits, and that had 
the water in the bore been pumped out oil would have been obtained. 'I’lie^ 
oils were all obtained from great depths — from 3,000 to 0,000 feet— -where the 
enormous pressure of the water in the bore would be likely to drive the oil away 
from the bore. After a short time all the oil would be driven away, perhaps 
nsvor to be recoyered, jiossibjy to lie recovered at a later dat<^ 

in America where bores have been abandoned as faUnres, 
but, later on, when pumped out, have yielded good oiL supplies. The higher 
pressure of water in the Wre had driven the oil aWay, fexaetly these cbndttlons 
wore certainly established in Queeensland in «ome of the botes where oil was 
fSeh 0*) the Watm*; The lecturer ^demonstrated by a simple piece of aiW 
Ifw hi! or gas cah be teed through and miss^il, how 
are pcoasionally obteinsd White borings and then no inOre comes up when 
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boring ceases; how soinetinies the oil is driven quite away from the 
bore and lost; and in other instances driven away and yet can be recovered; and 
the probable caust? of the stoppage of the gas flow in the Koma bores. The most 
interesting point in ibe lecture was the dcnioiistration -of the certainty of the 
wjcurrcnee of pelroleum in Queensland, though, mifortiinately, so far only tliE* 
h?ast valuable fractions — the solid and gaseous petiMdtmnis- — have Ijeeii found. It 
is, however, highly probable tl)at wbere these occur the anore valuable liquid 
fractions cannot be. altogether absent. Tin; necessity for all well-borers regularly 
rcdu(*ing the pressure wliile boring, by pumping out the water in the bore 
casing, is also evident. Had this been done in the ]>ast, vve would almost eer- 
tainlv have had a flourishing petroleum industry in (^ueimsland by this time. 


ROYAL SOCIETY OF WESTERN AUSTRALIA. 

At tlie May me(!ting of the Koval Society i>f Mestern Australia, a pa})er on 
Western Australian Ants’ Nests was read l>y Ihe secretary for Mr. J. (TarK, 

This j)aper was the first of a series embodying tlie results of Mr, Clark’s 

researches on the spi^cies found as gue.sts in ants’ nests in this State. Spiders, 
unites, wood liee, and a few flies occur, but by far the gr(‘ater projiortion uf sjiecies 
found W(.Te beetles. An interesting nest is that of I nd<iwnrnt<\v- ('onifcr, the 
twvig M.<nind Ant. in whose n(‘st;s many species were collected, 'fhe twig mounds 

are coin[»osed of grass and sticks, and aia* the ants’ vvinti'r (piarters. In .summer 

tin' ants, appan*ntlv awiire of the danger of tires, whicli fre(|uent]y hum their 
homes, forsake tljmn. and excavate a nest close hy. 'I'hc two nests are so dls- 
shnilar tliat they a[»pear to la* the work of dislirnd s[>eci(?s. one a mound builder, 
and the oth(‘r a inirn*r. The ncAt vvintei- nest is huill over the summer one, or 
sometimes over a small ]j]ant or an old root. There are several eni ranees, at 
which some ants always ajipixar to be mounting guard. Some ants also found 
in the eastern States, Evatommu mttaffh'vnK do not appear to harbor as 

many guest-s in their hoirn's as do their <*astern relatises. hut further investigation 
is ru'ciled to iTivestigate this point. 

The (hiverniin'iil KotaiiLst (Mr. I). A. Ilerherl, M.Sc.i read a paper descodh- 
ing a neW' sjiecics of /.s*opof/ow from (Tanlirook. und also recording some new 
species of fungi. One of the most interesting of tliese was a l.fjsurua, a fungus 
with the rays of its fruiting lualy covered wdlh a fetiil slime, in which are 
(MTilicdded the spores. Blowflies and <dher flies of various kinds feed greedily im 
this, and tlie spori's, passing through their alimentary canals undigested, are 
scattm'ed far and wide. 'J'lie food value of the slime is very sliglit, as flie.s and 
maggots f(‘d on it die in a day or so <){ starvation. 


ROYAL SOCIETY OF Ta\SMANIA. 

.At the May meeting, u paj>cr on '' \(ptoihrrium mitvheUi, a Marsupial 
Khinoeeros,” liy H. 11, Scott (Curator. Launeeston Museum), and Olive K. Lord 
{ (Curator, Tasmanian Muiiveuni), was read. 

The discovery at Smitbton, during tlio present year, of a nearly comj)lete 
skeleton of Soiotheriirm niifehMi forms the occasion for a revision of many 
of our ideas respecting these remarkable marsupial animals, since the fragmentary 
remains hitherto available for study have failed to yield the sequence of evidence 
we now possess. This is a note only — intended to place U]U)m record the fact 
that T^irtotherium mitchefli was an extinct marsupial rhinoemos, and that the four 
geuerai Attiotheriunt, Z)fgoma4uruSj Euouenw, and Sthemmerua^ with tlielr several 
»peeies, accordingly under revision, and will later on he dealt with in detail. 
The enormous mass of material to be passed in review forbids anything lik<‘ 
Speculation at present, but it within the mark to observe that two groups of 
thoae ^aiumak hayc been instinctively felt (by all workers) to have existed, 
quite irrespective of wx questions-^ime a platyrUine and the other a latifroiis type, 
«>^nd that it now appears that they Were also a horned and a hornless group, 
and that mitoMtti belonged to the former, or cerathine group, and 

that soine other ap^cies cim^ltu^ acerathme group, in which the weapons 
were reduced to very small things; or actually missing. 
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ROYAL SOCIETY OF SOUTH AUSTRALiA. 

At the May meeting, a paper by T. Brail sford Robertson, PhJ)., D.Bc. (Profes- 
sor of Physiology and Biochemisti^ in the University of Adelaide), on ‘‘Studies 
in Comparative Physiology 1. Observations on the Physiology of the Fly’s Intes- 
tine,” was read. The intestine of an in84^ct represents a rhythmically contract- 
ing automatic structure, in which the contra etile elements are striated muscle 
fibres. In the mammalia, on the contrary, all rhythmically contractile organs, 
with the exception of the lieart, are composed of smooth muscle hbres. The 
fly’s intestine, therefore, affords an opjportunity of ascertaining whether the 
behaviour of striated and smooth muscle nbres towards various muscle stimulants 
or depressants is determined by their structure, or, on the contrary, by the 
nature of the functions which tliey perform. The author finds that there exists 
in the fly’s intestine, a gradient of Ca/Na thresholds above and below which con- 
tractions or peristalsis cannot occur, and between which lies an optimum ratio, 
’tlie thresholds and optimal ratios increase from the rectal extremity upwards, 
being least in the posterior rectum and highest in the distal intestine. In its 
reactions to (hirari. Atropine, Nicotine, Pilocarpine, Codeine, Chloretone, Adre- 
naline, Ergotoxine, Ergostonine, Ergamine, Bigitaline, and Pituitrine, the muscle 
of the fly’s intestine resembles its functional similar, the vertebrate smooth 
muscle fli)rc, rather than its structure similar, the vertebrate striated muscle 
fibre. 


Eshential Oil kuom Native Pixf:, South Austualja. 

By H. //. Finlay son {comnumicated by Prof\ Pmnie, D.Bv.). 

The tree yielding the oil here descrilied was found in fairly dense scrub near 
’railem Bend, and aijout 85 mih's south-east of Adelaide. It attracted attention 
on account of its very numerous fruits, and the unusually large quantity of oil 
which these contained, 

Specimens of fruits and foliage were submitted to Mr. Maiden, Government 
Botanist of New South Wales, arid were pronounced by him to lie characteristic 
of Oallitris terruensa. 

On steam distillation of the fruits, a nearly colourless oil, of turpentine odour, 
was obtained in a yield of 2.49 per cent.; the yield recorded for this species by 
Baker and iSniith {Pines of Atistrali'a) , is .44 per cent. 

The oil had tlie following constants: — 

.D;*= -8674. [aK==: 

Eaters =: 2-9%. Alcohols -■= 1 %. 

r«.I Ph»ene was to the evtout of 4)0 %, tht loi^ro modiflea’ion predominating;, but the 

retnairiinur ronsMt.uentw were not identified with any certainty owln{r to tlie Mimll quantity available. 


ROYAL SOCIETY OF NEW SOUTH WALES. 

At the June meeting, Mr. R. H, Cambage, F.L.8., read a paper on “A Ntnw 
Sjjecios of Queensland ironbark.” This new Eucalyptus comes from about 120 
miles westerly from Cairns, in tropical Queensland, and furnishes a good red 
timlier. It was found growing on granite formation in open forest country, and 
resenibles F. crebra in bark and timber, but differs in the shape of buds and 
fruits, which lat^r are hemispherical, with exserted valves. 

Henry (I. Smith, F.C.S., and A, Id. Penfold, F.OS,, Technological Museum, 
Bydn^, coniributed a paper on the “Manufacture of Thymol, Menthone, and 
Menthol from Eucalyptus Oils.” Work was undertaken in order to determine 
the molecular structure of Plperitone, the peppermint ketone of Eucalyptus oils* 
Pijieritoiie is a menthenone with the carbonyl group in the 3 position. When 
pxidised with ferric chloride in the ordinary way, 25 per cent, of thymol was 
produced. By Teducing piperitone with hydrogen in the presence of' a nickel 
catalyst, an almost quantitative yield of menthone was obtained, Which, on 
iiiirther reduettpn with sodiiim in dqueous ether, prt>duced meiitkol 
dance of pipeHtone obtainabte i^m Mwndppim Mmts makes this ketone pi^bibiy 
tlie best source lor the manufacture. of ibVmol and menthone. - ^ ' 



PERSONAL. 


Personal. 

MR. DAVID AVERY, M.Sc. 

David Avery, M.Sc., whose photopfraph is reproduced in tlie frontis- 
piece of this number, was born in the Ballarat ^district of Victoria. In 
his boyhood he attended the Mount Pleasant State School, which at that 
time numbered amongst its scholars a group of .boys w^ho afterwards 
individually became distinguished Victorian citizens. While attend- 
ing school his natural bent for science manifested itself in the winning 
of a seholarsliij) in the Bnllarat School of Mines, vsrhere he attended a 
class in chemistry under Professor A. Mica Smith. II is early lean- 
*inga towards science were, however, not allowed to interfere with his 
general education, and he afterwards won a Government Exhibition, as 
the result of which he entered (rreiiville College, Ballarat. 

Three years later, having matriculated with honours in classics 
and mathematics, he won a Resident Scholarship at Queen’s College, 
and entered the Melbourne University, taking the science course, with 
ohernistry as chief subject. 

At the University his earlier successes were repeated during his 
undergraduate years, and in his final year he was awarded not only 
the Final Honours Scholarship, but also the Kernot Research Scholar- 
ship and the W^yselaski(^ Scholarship in C^lieinistry. He graduated 
B.Sc. in the year 1892, 

The two following years were spent in carrying on research work 
in the UnivervSity laboratories under the guidance of Professor Orme 
Masson. About this time, he was appointed science tutor to Ormond, 
Queen’s, and Trinity (^olleges, Owing to the happy facility wdth 
which he expresses himself, and to his power of impfirting to others 
the knowledge he has acquired, he was very popular as a teacher. In 
the year 1894 he was admitted to the degree of Master of Science. 

On entering the University he went into residein'e at Queen’s Col- 
lege, where ho remained for the whole of his academic career. His 
personal qualities soon won for him a leading position in the social 
life of his college and the University. He rowed in his college eight,” 
and played with his college ^‘eleven.” 

On leaving the University Mr. Avery, at the instance of Mr. Hans 
Irvine, took over the general management of a group of metallurgical 
W'orks for the extraction of gold by the McArthur-Forrest cyanide pro- 
cess, his head-quarters being at the Black Horse Gold Mining Company 
at Mt Egerton, near Ballarat He occupied this responsible position 
for about two years. The sands under treatment were of grade, 
but uiider Mr. Avery’s management the gold extraction process was 
carried on moat successfiill^^^ 

in 1899 a department of chemistry was estaiblished at the Working 
Men^s College (now the Melbourne Technical School), and Mr. Avery 
Was at>poini^ -as head of the department He devoted himself to 
his now work with energy and enthusiasm^ and his efforts were rewarded 
almos^^ The growth of the department was 

$77 



SCIENCE ANB INDUSTEY. 


very rapid. As a teacher his lectures were characterised by clearness, 
and he displayed a boldness and onginality in his manner of illus- 
trating the abstract principles of chemical science which -were 'much 
appreciated by those who sat under him. The course of instruction 
covered a wide field, and included both pure and applied chemistry. 
For his work at the Working Men’s College? he was peculiarly fitted, 
owing to his sound general and scientific training, supplemented by 
research experience and matured by industrial experience in the con- 
trol of large-scale, chemical and metallurgical operations. Added to 
this were great orgaiu5cmg ability and a personality which assured the 
liiaintenance of most, (jordial and friendly relations between the lecturer 
and his students. Most cordial also were his relations with his col- 
leagues, many of whom look back upon that jwriod with the greatest 
pleasure. Ilis influence upon the young men who sat under him as 
day students doing engineering and chemistry courses — most of whom 
now hold responsiide positions in Australia and elsewhere — was verf 
xiiarked, but |)erha|)s the lectures he delivered in the evenings were 
inosi appreciated. To these men of all types were attracted by Ills 
reputation as an ex[KjMent of chemical science. They included botli 
young men and old, professional men and ambitious holders of clerical 
positions; also ])roprietdi'8, inanagers, foremen, and workmen from 
manufacturing establisJiinents, a.s well as schoolmasters and teachers, 
and such diverse types as University graduates and almost illiterate 
“ practical ’’ men. 

Mr. Avery is an indefatigable worker. W^hile building up the 
chornistry department of the college, equipping its laboratories, and 
lecturing both in the day and evening, lie found time to carry on 
research work, espocdally in connexion with practical problems relat- 
ing to the iudiLstries. In, addition he was frequently consulted by 
maiiufaeturers and others, who wished to obtain his advice on tlieir 
problems. 

Mr. Avery is a leading educationalist, and has done much to 
advance the cause of tecdinical education in Victoria. 

III. 1908 he obtained h'ave of absence from x^dlege duties, and made 
an extended tour of the Continent and England, where he studied at 
first hand various chemical problems and visited the principal univer- 
sities and technical schools. Returning to Australia in 1909 he again 
took up his teacliing duties, but in 1911, after twelve years, during 
which the departineiit of chemistry had grown from small beginnings 
to a very large establishment, he resigned his lectureship in order to 
devote himself to private practice as a consulting chemical and inetal- 
lurgical engineer. 

As a coiisultant he ha.s done much tp assist in the establishment 
and improvement of Australian chomicaf industries, and he is closely 
associated with some of the largest and most progressive Australian 
■coinpa,mes.. 

He \m for many years been oonnec ted with the development of 
processes for treatment of ores by Rotation, and in 

ibe war period he spe Broken Hill, New South 

; Port Pirie, South Au^ and liisdoh, Taismania, 
importan^^ relating to the production of lead and einij, 

which were so urgently for munition Butrihg this 
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time, and subsequently, lie has had a large share of the responsibility 
of dii'eetiiig and supervising the investigational woi-k in two of the 
largest industrial resea reh laboratories in Australia. 

Mr. Avery is elieniical adviser to the Melbourne and MetropMitaii 
Board of Works, which controla Melbourne's water suppl,y and sewer- 
age systems. 

Notwithstanding his iimiierous profossiona.] activities, he devotes 
considerable aUentiou to public affairs, especially to educational 
matters. Mr. Avery is a man of culture iu the wider seii>se, but he is 
a firin believer in science as a ‘cultural subje>ct, if it is taught iu thcf 
right way. On his retirement from tlie \\^)rkrng Men’s (’ollege he 
was appointed (lovernmciit representative of tlxe (’ouncil of the (k)llege, 
and he is now senior vic'e-president of that body. He is also vice- 
president of the Wc^st Melbourne Technical Scliool. Ht? was oiui of 
the founders of tlie Hociciy of Chemical Industry of Victoria, of whieh 
he is also a past jiresident. lie is a memb(3r of the Food Standards 
Committee under tlie Victorian .Health Act 1919. 

On his return from d’asmania in th(‘ beginning of 1919 Mr. Avery 
was ajxpointed a. member of the Executive Committee of the Advisory 
Oouncdl of Science and IndustTv, and has devoted much time and 
attention to the work of the IiiStitute. 


At the Aiay iiu^eting of the Royal Society of 1’asmania liis Excel- 
lency Sir William Aliardyce, K.C.M.(i., took tlie chair as President 
for the first tine*. Major L. F. (liblin, 1).S.()., was cdectxKl a member 
of tlie (’ouncil in (dace of Air. T, W. Fowler (resigned). 

Messrs. H. Tryon. A. fhiyzer, R.Sc., and L. E. (^fading have IxKm 
elected rmvmbers <.>f the Royal Society of Queensland. 


The (V)unei] of tJie Linnoan Society of New Soiitb Wales has 
elected Ales.sr.s. < l Medh^y, F.L.S., W. W. hb'oggatt, F.L.S., A. G. Hamil- 
ton, and l^rofessor H. G. ('bn]mian, M.l)., B.S., as Vice-Presidents; 
and Air. tl. II, (hunpbell (Royal Afint, Sy«lney), as Hon. Treasurer for 
the current session, 1920-21. 


Professor R. I). Watt, ALA.. B.Sc., Inis been re-elected President 
of the Sydney University Agricultural Society. Other officens elected 
were Messrs. J. II. Alaideu, I.S.O., F.R.S., F.L.S., C. O, Hamblin,, 
B.Sc. (Agr.), R. J. Noble, B.Sc. (Agr.), P. Hindmarsh, M.A., B.Sc.' 
(Agr.), Vice-Presidents; S. Cook, Hon. Secretary and Treasurer; and 
T. H. Harrison, Assistant Secretary. 


After an absence of fifteen months in the United States of Ameri(?a 
and Great Britain, Professor Kerr Grant (Professor of Physics at the 
tfniyersity of Adelaide) ^ recently returned to Adelaide, Professor 
Grant spfent several months in the research laboratory of the General 
ElectHc 'Qqmpanj New York, and was specially engaged 

upon the application of X rays, chiefly to the analysis of metals and 
othe^ crystalline sutetances. 

./■ m ■■ 
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Vo(xl Tars and their Derivatima. — ^I>r. (3. Mala testa, pp. xi. -f 530, with 180 
illustrations. Translates! from the first Itiilian edition, with revisions, correc- 
tions, and additions hy the ftnthor. K. and F. N. Spon Ltd., 57 IJaymarket, 8.W.1, 
This work forms a valuable addition to the useful series of handbirnks published 
by E. and F. K. Sixm for the use of technical chemists. The author devotas an 
initial statement to an historical account of the methods for <*xtracting by- 
products from coal, and shows the prime importance of the coal-tar industry 
as a soiirw, of artificial colours and other valuable synthetic products. In the 
chapters on tar obtained from the manufacture of illuminating gas and of indus 
trial coke, the various technical processes are descrilHid. Under “ Tar Compounds 
theories of the formation of tar are discussed, and the properties of the different 
series are given. Tar distillation, light oil, pitch, and the distillation of lignite 
(brown coal) tar are other snhjoctft dealt w-ith. Tlie concluding portion of tht 
wx>rk gives an analysis of fuels from the point of vie\v of their by-products. 


The Outlook for Ueaearch and Im>eution. — M. TTopkins, MjSc., Ph. 1). (pp. 
-f- 241), with six full page jwtraits, New York, O. Van X(»gtrand Co., 11)10. 
The author, wlio is an exjierirnental and res{»arcli engineer and assistant pro- 
fessor at the (ieorge Washington University, state® that lik object in writitig 
this book is to stimulate a more general interest in the broader and more com- 
prehensive A.nierican research and to add toward lifting its inefliciency, its 
national worth, and the educational requirements to those new in the lield and 
in pointing out the many snares and pitfalls awaiting the unwary inventor. Tt 
ie evident that the author is well qualified to carry out his object,* both from the 
point of view of scientific training and from experience in research work in 
connexion with the extensive American war researches and also his varied experi- 
ences abroad, in his endeavour to overcome the shut-in filling in a Washington 
laboratory’* in 1914 by travelling abroad and ’working in other experimental 
shops to ‘'note the progress in other laboratories, research standards, factories, 
and production method.” He travelled through Germany early in 1914, and was 
caught in Russia during the mobilization. One of the roost pleasing features 
is the style of printing that has been used. A larger and heavier type has been 
ustxi than is generally the case, and use has been made of italics, also of a 

corresponding clear type. This, of course, means fewer lines (30) to the page, 

. which must result in an increase in the t?ost of profiuction with the high rates 
or paper. There can be no question, however, as to the advantage to the* reader. 
There are six full-page portraits much above the average with a short biograohy 
,,on the covering hmf of each. The publishers are to be congratulated on their 
is divided into eight <diapter», each of which is complete in 
itself. Ihe author IS a free lance, and writes in the first person, making full 
use of quotations of distinguished scientists and scholars. He does not fail to 
cnticise either destructively or constrimtively, or to Reflect the views and com- 
meut.8 of many brilliant; men with whom he has had associations. He ffives a 
fair comparison of the ^scientific ajfiiievements of men of various nationalities 
and has trite, cnfieisin ior much of the past American work. His impartiality 

edt^cism^PuM result in a careful analysis of the main m 

which he writes, These may be seen from the headings of the cha|)ters*-- 

(2) Men and their d^veloninent 

(3) 8oine iiidi^er^ce of the past> ;(4) American war research, ihe ^e^ 
lor researa, ( 6) Some borderdine^ ( 7 ) Hesearoh MeS 
making and protecting of inventloils* ^ (8) The 
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An api>en(iix gives a great inimiber of problems awaiting solution. These 
cover chiefly engineering (especially electrical), pliysical, and chemical investi- 
gations, and many liave been suggested by well-known leaders in rewarch. Ti»e 
work is written in a refreshing non -technical style, and should be read by every 
thoughtful reader. Net price $2, our copy from Messrs. Angus and Itobertson Ltd. 


The Theory and Practice of Aeroplane DeMgn . — By 8. T. (3. Andrews, B.Sc., 
and 8. F. Benson, B.8c., London, Chapman & Hall, 1020 (p|). xii. -f- 454). los. 6d. 
This book is jniblished as one of the Ilirectly-Useful Technical Series which is 
intended to wciipy a midway position between theoretical books written primarily 
for tlje training of students an<l j)ra<‘tical books whicli omit the scientific basis 
upon which all gm)d practice is built. The need of a reliable text-book on the 
theory and practice of aeroplane design has long been recognised by all thos«‘ 
connected with iieroiiautieal affairs. The present volume aims to supply this 
want, and will lie found useful by designers, aeronautical draughtsmen, and 
students, be.sides containing much of interest to the general reader. 

The study of aeronautics can only be succes-sfiilly attem.pted by those possess- 
itig a good knowledge of mathematics and pliysics. Aeroplanes are, machines 
containing many differing elements. These elements demand a great or less 
amount of scieTitifie knowledge according to tludr nature. In order to become 
an aeroplane engineer and designer it is iHH-essary to have a tborougli knowledge 
of (o) the graphic representation of laws showing the relationship.^ which exist 
between the varicuis (piautitics; (h) the fundamental theorems in th(‘oretical 
mecbanics, such as those dealing with velocity, acceleration, gravity, moments 
of inertia, centrifugal force, fluid motion, work, energy, and power; and (c) 
various theorems in applied mechanics in their bearing upon {leroruiutical problems. 

Tile first chapter of the book deals generally with the question of principles 
of design. Chapter 2 deals wdtli constrnctional materials, including timber, light 
alloys, steel, and aero])lane fabric. Tables are givcm showing the standard specifi- 
cations for sttad and tlie Brinell Hanlness mimberH. The method of preparing 
stress diagrams fur the different components of an aerojdane is also lucidly 
explained. Chapter 3 is devoted to the proportions of aerofoils, and interesting 
descriptions are given of the experimental work carried out in the wind tunnels 
at the National l*hy«ical I.*aboratory and at the lalK>ratorie.s of Monsieur G. 
Filfel, at Auteui 1. Chapters 4, 5, and fl deal respectively w'ith Stresses and Strains 
ill Aeroplane ComjKments, Design of the Wings, and Kesistiinc(‘ and .Stream- 
lining. In eliapter 7 problems connwt(»d with the De.sign of tlu* Fuselage are 
considered, while the following tAvo chapters deal respectively with tlie Design 
of the Chassis and of the Airscrew. The latter problem has been approached 
both by analytical and empirical methods. The method of analytical attack 
adopted by the authors is that known generally as the ** blade clement theory, 
involving the consideration of the actual forces set up upon the blades, and basfii 
upon laboratory experiments upon aerofoils. Chapter 10 deals with the question 
of ataliility, Avhicli is closely interconnected with the question of controlahility ; 
while Chapters 11 and 12 deal respectively with the Design of the Control Ser- 
ricos and Performance. In Chapter 13 the principles enunciated are applied to 
the lay out of a complete machine. 

From the above it will be apparent that the whole subject is pre.seuted in a 
complete and l(»gical manner. The value of the tmok is greatly enhanced by the 
inclusion of a large number of carefully preparwl diagrams and tables which will 
prove of dir<>ct utility to persona engaged in aeroplane design. A special feature 
haa alao been made of illustrative examples, a large niimbt>r of which are scat- 
tered throughout the text. In ever 3 ' way the volume is an excellent production. 

4 11 It? E* P. Boulnois, M.I.C.E., A:c., London, Kdward Arnold, 

1919, . ' ^ ,F* 302.) In the preface the author states that he has endeavoured 

^aeal with the subjec^^ in as comprehensive a manner as is possible, 

the oonst^nt Im pr ovements in methods of inodern road conatruc- 
tion that. are now taking place. The first ohapter deals generally Avith the iniport- 
anee of the fond <piestioni and 5i Is -pointed out that highway engineering is now 
a now^ involving knowledge of ohemical and physical iina lysis, of the 

Wmatxon 4>f the i^rth’s crustr an of the character and forma44ion of its rocks, 
^ well as of location and construction of highways. This fact is too often 
e^er looked m Anstrahaw Xhe other chapters of Hie book are devoted to Traffic, 
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Wtiterbouiid Macadamised Ri^ads, Tat* Xreiitnnent of Koad Surfaces, Bituminous 
Koads, Bitiirniiioiis Carpets, Waves and Corriigiitions, Paved Streets and Con- 
crete Koads. Mr. Boiiliiois points out that the attempts made in Great Britain 
to construct liard-surfaced concrete roads have not met with much aueceas, 
aHhou»jh in the United States of America, Canada, and elsewhere many milliona 
of ,S((uare yards of roads of this form of construction have been laid. It is esti- 
mated that upwards of 50,000,000 square yards of such roads exist in America 
alone, and that, with few exceptions, they are a success. He ascrilies the failure 
of these roads in lOngland to lack of accurate knowledge of the behaviour of 
concrete and of nietliods of niamifacture to suit the conditions. The book con- 
tains numerous definitions and s|ax‘ifications for various road-making materials. 
It is exceptional in tliat it contains neither cost data nor r<\pr<.uluctions of high- 
way photographs. The former are exeluded owing to the present fluctuation in 
material and labour costs, and tlic latter bwta use ‘‘ they are of little practical 
value.” Tile volume is well printed and the contents are clearly articulated. It 
forms a. valuable (!ontrihution on a subject which is of very great interest and 
importance in Australia. 

b'oot Care and Kkoc Fitting -r- By \\\ L. MuniK^I.D., and 8. A. Folsom, M.D., 
pp, 124, witii 58 illiiHtrations, P. .Blakiston's Son &. Co.^ Philadelphia. close 
asso(*iation of the authors witli the United States Kavy has enabled thorn to 
draw tiieir data from a Aariety of sources, and the result is a useful hook 
of refereneo for officers interested in the marching capacity of their troops. The 
care of the fisd is of no less importance than tlu' fit of the boots, and both 
aspects of tlio problem are fully discussed. The treatment of the ditrerent ail- 
ments of the feet is an important section of the book. 

AnivHil .Lift' anti Unman l^rogresfi . — Edited by Arthur Dendy, D.Sc., F.R.8. 
t Professor of Zoology in the University of London), pp. ix. -f' 227, Constable 
and (hj. Ltd., London. 'I'he volume comprises nine lectures (h?iiv<<r(‘(j at King’s 
College, London, in P) 1 7-18 under the auspices of the Irnyierial Studies Coin- 
mittvH! of tlie University of London. The joint jmrpose of t!»e contributors 
was to empha.size and illustrate the importance of zoological sci<mce from the 
point of view of human progress, and judging by the results it is doubtful 
whether this could have heen better accomplished. The subjects chosen are 
of intense interest and most attractively written. As Professor Dmuly, in his 
article on “ Man'.s Account with the Lower Animals,” points out, the zoologist 
plays a great part, not only in the amelioration of the conditions of human 
life, wlietfier in Avar or j)cacc, but also in the education of the public AA'ith 

r<?gard to many matteis which have a very direct bearing upon the future, of 

the human race. The? utilitarian aspecd of the study of zoology is, of course, 
emphasized, so that the vast material resources of the animal kingdom might 
be fully exploited in tljc interests of mankind, but the various contributors 
have invested their subjects with a live interest which cannot fail to open the 
eyes of any reader to the value of biological studies, tlie investigation of which 
alone, renders possible the scientific study of man himself in all his manifold 
relations. The doctrine of orgaiiic evolution haims large in several of the 
lectures, and a certain advance is to be ohscrA^ed from the position held by 
Charles Darwin. Howewer, if, as explained in a prefatory note, some of the 

views appear in some cases to be subversive of modern biological doctrine, it 

must be remembered that biological thought is progressive. Were it otherwise, 
the claims of biological science to a foremost place in our educational system 
might well be considered questionable. It is unnecessary to more than give 
the titles of the lectures, and their distinguished contributors, to reveal the 
pleasure nfid the profit to be derived from a study of the volume. The com- 
plete aeries is— Man's Account with the Lower Animals,” by Arthur Bendy, 
D,Sc., F.K.S.; 'SSome f^ducationat and Moral Aspects of Zoology,” bv Professor 
(Gilbert C. Bourne, M.A., I).8c., F.R.S,, Oxford ; ” Museums and Kesearcb,” W 
C, Tate Began, M.A,, F.R.8., British Museum; ”Man and the Web of Life/' by 
Professor J. Arthur Thomson, M.A., LL.T)., Aberd(?en ; Tire Ortglri of Matt,” 
by Professor F. Wood Jones, M.B., London; ” The Future of the SeiettOe 

df Breeding,” h^ Professor R: 0. Punnett, M.A., F.R.'S., CambrulgeV ** Our Food 
froin the Sea,” by Professor W. A. Herdman, B.Sc., F.R.S., Liverpool; 

FSoime Inhabitants of M^n And MigO^at^^ Prdfessor p. T^ IwOitteV, 

LOntion; aiid ”T«etfe Flies and ColOttiWtibtt,” bv Professor R: 

■F'lR:uS,, T.dver0o0L . -v,.. 
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SOME PUBLICATIONS RECEIVED. 

* \Vhmt and Theh' Prevention^ with Notcfi on other Cereal Smut ft and 

Em Cockle (Bulleiin 71). — ^By Mr. G. L. Sutton, Departuient of Agriculture, 
Western Australia. 

The Custard Apple in Queensland^ with yolcs on its If is lory and Cuttivation . — 
By W. Leslie, Departineiit of Agriculture and Stock, Quecnslnnd. 

Journal of the American Socurty of IJeating and Vcniilntiny Enyineers 
(.March). — SpH^ial features an* “Progress in Wanna ir Kuriiace T(‘stini',*' l>y 
A. 0. Willard; the “Magazine Feed Down Draft Boiler,** by F,. (*. Molby; 

Work of the Conslnnlion Division of the Army,” by It. W. Alger; “The Co- 
operative AhueTuent,” by J. 1*. Warbosse; and ]*a[Mr.s on “Drying of Fovxl 
Products.” 

The JounuH of the Jnstitiitum of Eleetrical Enyin&n's (Fol)ruary). — Prin- 
cipal contrilnitions' “ Failures of 'lurbo-Generators and Suggestions for Im- 
provetnenls,” by J. Sbt'idierd; “ lligb Frequency Pesistaiu'e of Wires and Coils,” 
by Professor G. W^. O. Howe; and “ Kloctriclty in Tin Alining,” by D. Al. W. 
Tfutchison, B.Se., and W. J. Wayte. 


POSITION WANTED— ANALYTICAL CHEMIST. 

No. 29 S(H‘ks a po.sitioii of responsibility. Late Assi.stnnt ('.lieniist, 
Department of Agrii'iiltiire, Kuala Lninpiir, Federated Malay Stak*.'^. 
Present f)ositioii — Analyst in .New Zealand Government Serviee. 
Loudon training eov<‘rs advanced work in organic and bio chemistry and 
in technical ciieini(%al analysis. Experience in dairy clieniistry, foods 
and drugs, agriimltiiral chemistry, medical cdieniistry, ami chemical 
patliology, bacteriology, ferineutation, and enzynne chemisti'y. Adver- 
tiser is a Fellow' (.diemical Societ\% Lond., Society of Ghemical Indu.s- 
try, Piocheniical Society, and the Ivoyal Microscopical Society. 

O/o ‘‘ Knzyme,’’ 

this Journal. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific Interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due. acknowledgment is made 
of their source. 

Science and Industry Bill. 

HE loiig-proruised Bill for the permaneiit <:v«tahlis}iinent of 
the -lii-Hfitute of and industry lui.s Ikmmi introduced 

into the Hou.^e of liepre^eutativcs. As the JIoii. W. Massy 
(liwue in hi.s speecli on tlie secmid nuidiuii- j>oint(,‘d out, the 
delay ha.s not been altogetlier an iiniuixed evil, for it lias served to 
emphasize the necessity for the creation of .such an organization. 
Another point wliicli ought not to bo overlooked is that tlie tcMuporary 
Institute, during the four and a lialf years of its existence, has been 
able to make a thorougli survey of the scientific industrial problems 
of the (kiminoii wealth,, to initiate investigations into some of them, and 
to erect tlie machinery for a further extension oi research activities 
inmiedialcdy permission to ])roceed is gi\en. 

In one or two important respects the new Bill diiTers materially 
from the old one. Two provisions in the original measure which do 
not appear in the proposal now before Parliament were - 

11. (1) All Advisory Council representing science and the 
principal primary and secondary industries sliall be afipointod 
ill each State, and shall advise the Directors with respect to the 
affairs of the Institute, 

( 2 ) The members of the Advisory Council in each State shall 
CIovernor-General, and shall receive fees 
^ f 0 jP attendance at meetings. 

13,, Qne or moi*e of the Directors shall meet and confer with 
■ ^ year. 

y .'/.' A 
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Auotlier departure from the original Bill is the substitution of one 
Direetor instead of three. 

The reasons advanced by the lion. W. Maasy Greene for these 
alterations are that the new scheme of organization will prove much 
more effectives and far less cnnil)ersonie than the former proposal. 
Rather than that the Institute’s activities should be spread over a wide 
area in the first place, and tliat a little money should be spent here 
and a little there, it is the Goveninient’s intention to concentrate, at 
the outset, ii])on a few [vrohlerns of outstandiug importance. Advisory 
Councils in all the States would, therefore, be unwieldy and super- 
fluous. Under tlie anionded scheme, lunvever, il is not proposed to 
dispense witli advisory bodies, hut to call to tlie aid of the iTistitute 
those men, both .seientisls and industrialists, whose (^\'j)eri<‘nce bears 
directly upon the special problem in hand. To quote the Hoi]. W. 
Massy Greene: — “We have not iiicliulc^d in this Bill statutory provi- 
sions for the appointment of Advisory Councils. I'he reason for this 
is that we f(‘el tliat no one Advisory fhmncil could covcu* tlie wln>](‘ field 
of seleTitlfie res(iarch. It is contemjdated that the Director, wlicn 
appointed, will .specializ<‘ his work, and that ir will be nei'essary to 
appoint a special man to deal with such a subject as agriculture. I’hat 
having })i*eTi done, he would then call to his counsel men wlio knew some- 
thing of the subject.” 

Questioned further by members on this point, tlie Minister jiro- 
ceoded — “ The Bill, as f)reviously franuHl, laid it down that there must 
he Advisory (hiuncils. if,, however, these Advisory Coumdls were to 
cover the whole field of scientific research in agriculture*, mining, 
forestry, and manufacturing in all its branches, they would be so 
unwieldy as to render it impossible to obtain the hest resnlts. Whai 
is proposed is that, instead of having Advisory Councils <*r(Mite(l by 
Staluti^ — which would mean that certain interests would hav(* to be 
left unrejiresented unless we wmre to make these CVmncils altogether 
unwieldy — the Director sliall he left free to call to his counsel, in 
regard to the i)Mrticu]ar problems that have to be studied from time 
to time, such men as may he considered desirable. Mr. Richard 
Foster. — And he w^ill lx* free to benefit from the existing work of the 
universities? Mr. Greene. — Certainly. It is thought that in this 
way we shall secure better and speedier results, and probably incur 
far less expenditure, than if we created Councils whieli, howwer large 
within reason they might he made, could not poasibly cover the whole 
ground. That, briefly, is what we have in pur minds, and it was that 
oonsideration which actuated the Government in removing from the 
Bill the statutory provision for Advisory Councils. Under such a 
system it would have been necessary to have a large number of- men 
on a Council- Only one of that, number might know anything of a 
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particular subject with which the Director was dealing, when, perhaps, 
he should have eight or nine men gathered from all parts of Australia 
to advise and assist liini in regard to i^’' 

These modifications of tlie advisory machinery have been made to 
confonn to the initial requirements of the Institute. In an earlier part 
of his speech, the Minister indicated the necessity of commencing in 
a small way. 1I(‘ said — The more shidy one gives to the subject, the 
inon^ one becomes convinced of the absolutes necessity for Australia 
doing what is ])ossil)h>, at all e.vents, at the present moment, towards 
the estahlishnient of an Institute of S(‘ience and Industry. We are 
obliged to cut our coat according to our cloth. If we bad unlimited 
funds at our command, no doubt we could laiineli out and do vast and 
useful work for Australia hy spending a very larg(* sum of money in 
this direction, hut we canuot do that to-day. We must |>roc(‘ed slowly 
along th(^ road. However, notwithstanding the presemt financial posi- 
tion ami tile enormous ecunmitments ahead of us, 1 do not think we 
ought to refrain from making a start in a direction in which so much 
useful work can he ])(;•]• formed.’’ 

A}>art from the alterations referred to, no oth'ei* important; amend- 
ments have been introdm*ed. 'riie powers and functions of the Director 
are identical wilh tlio.se it was previously proposed to confer upon 
(he tlirw Directors. Their scope is wide, and the only limitations will 
be, those imposed by th(‘ amount of money at the disposal of the 
lnstitnt(*. It has been abundantly d(unonstrat(‘d that, not only are the 
States disf)osed to co-o])erate with tln^ Institute, but that they will 
weh'oine tlu‘ opportunity, which the now rommonwealtli organization 
Miiist jireseiit, of uniting the divid(*d and scatten^d scientific forces 
separately working upon the same problem, and of direi*ting combined 
efforts towards the eradication of pests widespread in their incidence 
and ruinous in their ravages. 

The lion. W. Massy Greene made it clear that, far from d(‘siring 
to create an Institute whosci work would oveidap that of State Depart- 
ments, the Federal Government desired coneentrntion and co-ordination 
of scientific Avork. He quoted from the speeches of the State Fremiers 
who attended the 1918 Conference to show how that desire was shared 
as atrongly by the State Governments themselves, and he reinforced 
his arguments with a number of examples of co-ojierative research 
being undertaken hy the States and the temporary Institute. After 
indicating the extent of (he development of similar organizations in 
other countries — Great Britain, United States, Franco, Italy, Japan, 
Canada, Sweden, and Belgium — the Minister for Trade and Customs 
referred to the very excellent service retidered by the Advisory Council 
of the temporary Institute. ‘‘Those gentlemen,” he said “did a great 
deal of preliminary investigation work, and naturally, having laid the 
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foundation,* tbey were anxious to see the edifice raised. They wanted 
to proceed; but, as the Minister charged for the time being with the 
administration of the Department, 1 felt that, until Parliament had 
definitely authorized the establishment of this institution, it would not 
be right for rne, notwitbstanding that w^e were not exceeding the vote 
passed by I’arliarnent in respect of the year, to permit expenditure on 
work Avbicli would n6ces.sarily commit the country to expenditure in 
future years.” 

It is the intention of the Covernmeut that the new Institute should 
devote itself largely to problems primarily connected with agricultural 
industry. ‘VActioii in this connexion,” said the Minister, ‘‘was 
originally suggested in this Parliament through a desire to help agri- 
culture, and lionorable inerahers W’ill recollect that many years ago 
the present Minister for Works and Railway’s (Mr. Groom) was asso- 
ciated in tills House with the introduction of a Bill for the creation 
of an Agricultural Bureau. The purpose then in view is covered by 
the measure now under consideration, but I arn satisfiecl that scienti.sts 
can also assist our :maiiufactiiring industries very materially in the 
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TOWN PLANNING. THE LIGHT” JOURNAL. 

Witli geiniiiie pleasure we draw attentidii to The Light, journal to 
be devoted to furthering interest in town planning atid liousing. The 
South Australian Town Planning and liousing Association has rendered 
useful service to Australia in securing prominence for the movement 
whicli it has inaugurated; and if it has not succeeded in accomplishing 
all that it had hoped to do at this early stage of its existence, the 
Association can console itself with the r(‘fi(‘(*tion that the way of 
reformer, as of the transgressor, is hard. The regular piihlicatiou of 
accounts of its activities and its aspirations must tend to make progress 
easier. A|)athy, lack of imagination, and tlie freedom given to the 
speculator, may retard the adoption of progressive ideas, hut there’ is 
no better way of disposing of these hindrances than by well-directed 
i)ropagaiuia. Australia, probably more than any other couuirv, is in 
a position to benefit from a well-ordered, scientifie, and attractive 
system of civic improvements. Great Pritain, Germany, and the 
United States oflPer numerous iustaiiees of life made more pleasant by 
the improvement of housing conditions, and it must exercise a bad 
effc^et upon our uatioiial growth if wc in Australia are to remain indif- 
ferent to modern developments in this direction. We have sunliglit, 
fresh air, and space in abundance, and the aim of the 1\)wn Planning 
Association is to utilize these for the promotion of the happiness 
and contentment of city workers; to iiisure economic' eonstnietion ; and 
to eventually rid the cities and suburbs of some of their ugliness and 
squalor. In the country, also, conditions of life can he made more 
attractive by closer attention to fundamental principles, so that there 
lies before this new journal an enormous field of importaiU and profitable 
work. The offices of The Light are at Alexandra Chambers, (ilreufell- 
street, Adelaide. 


POWER^ALCOHOL. 

Some interesting facts in regard to a substitute for petrol made with 
alx^ohol distilled from molasscis have been published by the Cuban Secre- 
tary of Agriculture from information which is based upoii a report 
to the Planters’ Association made by the Agricultural Company of 
Maui. A large portion of the molasses produced yearly in Cuba is 
now entirely wasted, only 60 per cent, of the total production in 1918, 
of approximately 150,000 tons, being used. The average price in 1918 
was 35s. per ton. The Maui Company produces 350 gallons of alcohol 
daily, /with only three men, and claims that a plant to produce 3,000 
gallons per day would need no larger force. The alcohol, modified as a 
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substitute for petrol, lias already been produced in considerable quanti- 
ties by the Maui Company, and lias been submitted to a number of trials, 
all of which gave excellent results. It left no deposit of carbon, but 
cleaned the cylinders of the machines in which it was tried of the 
carbon left there by petrol. The machine ran with less vibration, with 
less lubrication, and at a higher uniform velocity with the same opening 
of the valve that obtained vidth petrol. The fuel consists of a mixture 
of 100 gallons of alcohol with 5 gallons other, 2 gallons of benzine, 
and 1 gallon of pyridine. 


ECONOMIC BOTANY AND CHEMICAL INDUSTRY. 

In an article in the May issue of the Journal of the Society of 
Chemical Industry, I^rofessor J. B. Farmer, F.Ii.S., draws attention to 
the im])ortance of more extended investigations into the best means 
of utilizing vegetable products as raw materials for industry. Few 
people sufficiently visualize how absolutely dcpendcmt we are on plants 
for the sheer necessitie^s of life, or realize how urgent is the demand 
for investigati(ms wliieh will enable us not only to increase our w(;alth, 
but also give us a further measure of control o\'er the soiintcis of, and 
the conditions that aireet, tliis plant revenue. Professor Farmer states 
that greatly increased recognition of the value of science in industrial 
enterprise is being given, not only in regard to (‘heinical and engiiiijoring 
problems, but also in the biological sciences. Me mentions sucb 
problems as tliose connected with the exploitation of oil, rubber, and 
other troj)ical products, fermentation industries, and immuivity to 
fungal and other di sease-'produci ng organisms. He points out that both 
in the field and in the laboratory the amount of scientific work that is 
urgently needed in connexion with cotton alone is stupendous, and that 
the results will have an Imperial no less than a national influence and 
significance. 


RESEARCH ON CONCRETE. 

Many problems of great interest and importance in connexion with 
the use of concrete were discussed at a recent Convention of the American 
Concrete Institute. Special attention was given to problems relating 
to concrete house construction, so as to assist in solving the shortage 
of houses, and to the question of concrete roads, the increasing use of 
which has led to many developments in the United States. Attention 
was directed to the fact that concrete, as employed for many purposes 
at the present time, is a new material, tlie science and art of which 
have not been adequately developed. The Engineering News Record, in 
commenting on the proceedings of the Convention, describes concrete 
as a changing science,’^ for the report of the proceedings of the 
Convention seems to indicate that, even in America, where this material 
is used on a far wider scale than in this country, there is still much 
dissatisfaction as to our knowledge regarding it. Seeing the amount 
of attention and study the question receives in America, it is suggested 
that, in view of the extensive building operations that must be under- 
taken in this country, and bearing in mind the shortage of all building 
materials, the various aspects of concrete construction and design call 
for much fuller consideration than they have received up to the present 
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BORAX AS A PLANT POISON. 

The cessation of potash imports during the war gave a great impetus 
to search for local sources of supply in various (?ountries. Among the 
sources used on a somewhat large scale was that of Searles Lake, Cali- 
fornia, from which many tons were taken. In 11)17, injurious effects 
were prodiujed by some fertilizers, and it was found that i)orax was the 
(•ause of this. Investigations were undertaken at tlie Indiana Agricultural 
Experiment Station, and they showed that very small amounts of borax 
could produce poisonous effects on maize. In 11)11), the United States 
of America I)e])artnient of Agriculture began experiments Avitli Searles 
Lake potash, which was found to contain 6.25 per cent., or XayB 407 , 
and investigations were carried out with potatoes and cotton. Whilst 
these experirnenth were in progr(\ss, many complaints were received 
from different districts, stating that great injury was lK‘ing done by 
potash fertilizers. Investigations showed that iti all cases borax was 
present. The greatest damage was done to genni nation. The quantity 
of borax sutlicient to |)roduce decided toxic rdfects is small comt)ared 
with well-known poisons such as copper and arscMiic. 

SUBSTITUTE FOR TARTARIC ACID. 

In these days of high prices for commodities Avhich were at one 
time so cheaf) and plentiful, ‘‘substitutes” are being freely advo{*ated 
and used, some with great .success, states 77/ c (!ln>mical Age. As au 
example may b/‘ rneutioncd tartaric acid, (dtric acdd, and cream of tartar. 
Th( \se three articles are always in greaJ demand for dernestic and 
te(*hnical uses, and it is diilicult to find an efHcicait substitute. Ilowtwo^r, 
a s]>ecial pnq/a ration, t(‘clinically called acid sodium phosphate, is now 
filling the gaj) caused by the dearjiess and short supplies of this 
important group of acid bodies. For many ]>iirposes where acidity only is 
required, acid sodium |)hospliate can effectividy trdvc the place of these 
acid bodies. /\cid sodium phosphate is a pure, white, crystalline pre- 
paration, entirely .soluble in water, possessing a greater acidity than 
cream of tartar, and is generally guaranteed to be in ('pnformity with 
tlu; Foods and Drugs Act. Its cost to-day is considej’ably less than 
])rices asked for the three other acids whose place it effectively takes. 


OIL OF PINE NEEDLES. 

An interesting paper on essence of pine needles appears in the last 
issue of our esteemed contemporary La Farfumerie Mode me. 
Generally speaking, the term oil of i)ine needles compriscvs the essential 
oils derived, not only from the needle-shaped leaves of the trtM^s, but 
also from the young shoots and cones (that is, the first-year buds) as 
well. The most highly esteemed essence is the Swedish, made, prin- 
cipally, in the neiglibourhood of Jbnkoping. The raw material for 
distillation is really a waste product in the timber industry. When 
the tre^s are felled and lopped, wmmen and children collect the debris 
and cut off the twigs, leaves, and cones, which are packed in large sacks 
and then carted to the distilleries. They are there chopped up into 
small pieces in order to facilitate rapid distillation. They are placed 
in wooden containers through w’hich a rapid current of steam is passed. 
The essontial oil collected is iwtified, and is then a colourless oil, with 
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perhaps a faint greenish tint, and having the aromatic odour of the 
Scottish fir. The non-volatile residue left in the still after rectification 
forms the extract of pine, which is n8^^d for an adjunct to baths, and is 
used on a considerable scale for this purpose. The mountains of 
Thuringia and Soutlierii Germany have, for many years, been an impor- 
tant source of essential oil of pine. The principal tree employed there 
is Pinm pumiUs, The leaves, &e., are collected at the end of May and 
the beginning of June, and distilled in large cylindei’s with a false 
bottom, tbrongh which steam is rapidly passed. Jii the Austrian Alps 
there is also a considerable industry in the distillation of pine needles. 
The white fir — Ahics pectinata — is used for distillation piiriioses in the 
Tyrol and in Switzerland. The essential oil of this -tree possesses a 
very pleasant odour. The oil from Picea excelm is of such poor odour 
that it is only useful for perfuming boot polishes and similar types of 
eommodities. In the United States, the Government have for some 
years carried out a series of researches, with a view to determining the 
yield and composition of the volatile oils obtained from the leaves of 
the more important pines growing in the States, in order to utilize 
to the best advantage the waste material of the lumber trade, and at 
the same time lessen the danger of forest fires. Small stills, liolding 
about 400 lbs. of the leaves, are taken to the necessary spots, and experi 
mental distillation carried out. The apparatus consists of a copper 
cauldron, into which the chopj)ed material is packcul, with a grilled 
bottom, throngli which the stream enters. The distillation waters arc 
repeatedly returned to the still, in order to obtain the maximum yield 
of the oil. The twigs and leaves are chopned up small, and distillation 
usually commences about two or three hours after the fire is firsi: 
lighted. The complete operation usually lasts from s(‘ven to eight 
hours, wlven the still is emptied, and a fresh charge introduced. The 
yields of oil ol)taifiod from the principal types of piue leaves experi- 
mented on are as follows: — 

Per cent. 

Pm us palustris . . . . . . 0.401 

Piymsheteropliylla .. .. .. 0.271 

Pinas ponder osa .. .. .. 0.112 

Pinns Lamheriiana . . . . . . 0.084 

P inns filth iniana .. .. .. 0.088 

Pimm contorta . . . . . . 0.234 

Psendotsuga ta-xifolia ., ... ..0.163 

Abies manifica .. 0.14 

A bies concolor . . . . . . 0.128 

The American industry is believed to have a big future before it. — 
Oil and Colour Trades Journal, 


JAPANESE EXPANSION* 

Recent developments in Japan which have brought about the large- 
scale coinmeroi^ re-adjustment in that ebuntry are not to be yi wed 
with great concern, according to a statement issued by the Guaranty 
Trust Company, of New York, but rather aa a natural result of a very 
sudden industrial growth without full oonsidei^tkm of ^ 
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conditipiiB. La'cking the natural resources of other countries; and 
appreciating the advantages of an extensive exjiansion, Japan undertook 
a development pi'ogramme that not only promised to tax her resources 
under normal conditions, hut gave little hoed to ])ossible upward market 
fluctuations. With the phenomenal rise in the ]>riee of silver, the 
bubble burst, and Japan found herself in the predicament of having to 
meet lier obligations in silver, obtainable only at a high rate. 'Mt is 
neither surprising nor, on the whole, undesirable,” continues the 
Guanmty Trust Company, “ tliat the Japanese adjnstment sliould come 
at an early date, and with a certain incisiveness. It clears the ground 
in Japan for the more orderly growth to which the country aspires, 
and for which its undoubted adaptability furnishes excellent ruaterial.” 
That Japan is fully cognizant of the potentialities of largo mineral 
holdings is evident from the fact that Japanese syndicates have already 
extended their activities into South America, and have secured coal- 
bearing lands, copper, silver, tin, and lead mines, and kaolin and other 
deposits in Chile, in addition to tin and other min{‘S in Bolivia and Pern. 
One of the causes of the error in judgment” seems to have been due 
to Japan’s assumption of large commitments in the dtwelopment of 
Chinese resources; but it appears obvious tliat the country lias no inten- 
tion of placing all its eggs in one basket, and having gained ex])crience 
in what may be regarded as domestic affairs, there is little possibility 
of a repetition elsewhere . — Engineering and Mining Joiirna!. 


FUEL ECONOMY IN GERMANY. 

l)r. A. (Iradonwitz gives some particulars of what the Gormans 
are doing in (ho study of fuel economy, srates The Technical 
Review. Reference? is made to the Fuel Research Institute, set up at 
Diisseldorf for the training of fuel engineii^rs, and to the Inciting and 
ventilation department established at the Berlin Technical College, 
which deals with the fuel problem from a household stand-point. Pro- 
fessor Brabbee, the director of the new dc])artineiit, states that if it 
weiH? possible to a}>]>ly the results arrived at in the laboratory to all 
the dwelling-houses in Germany, a fuel saving of 25-:^) per ceilt. could 
be effected. The? stoves’ of the usual tile typ(‘ used are tested against 
a standard stove in two s])ecial rooms fitted tip in 'exactly the same 
way. After the tc?st stove and the standard have been fired for the 
same time with exactly equal quantities of fuel, the changes in air 
temperature in the rooms are tested with thermographs. Another 
method consists in connecting up the less efficient stove with an electric 
fire, the current being controlled by the heat generated in the ordinary 
stove. The standard stove designed by Brabb(?e makes first use of ail 
of the radiant heat and afterwards of the thermal conduction of the 
gases of combustion. Dampers are eliminated, and the air passing 
under the grate is previously heated in a separate chamber to 180"^ C. 
The new type of grate contains one small opening, into whicli is let a 
secondary opening covered by a regulating varie. A standard iron 
stove of similar design has also been constructed for purposes of 
quick heating, and has shown satisfactory results. Boiler and central 
heating furnaces are tested in a similar manner. These plants were 
previously designed for a minimum external temperature and not for 
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a mean temperature. A Swiss engineer, Zuppinger, has designed a 
furnace in which, when the outside teni])eratiire is relatively low, the 
fire-space can be reduced by means of detachable walls and so save 
15-25 per cent, of fuel. This type has also been tested at the Berlin 
Technical College, but no results are available. 


TURPENTINE AND ROSIN: NEW INDIAN SOURCE. 

Boswellla serrata ’’ is a tree of the Burseracea^ order growing in 
India, which in Gwalior has been tapped by the natives for generations 
for its resin. Its possibilities have been investigated recently by the 
Indian Forest Service, wlio estiniate that the cost of collecting the 
resin is about 9s. per cwt., and that the annual output should exceed 
27,000,000 lbs. in India. An experimental distilling plant set up at 
the Forest Research Institute produced from the resin turpentine oil, 
rosin, and gum. The turpentine oil is of very good (piality, closely 
resembling American; varnish made from it is jather duller than that 
from American oil, but quicker drying. The rosin is also satisfactory, 
and was valued at from £20 to £22 per ton in liondon. Tin* giiin, 
however, is of doubtful value, being poorer than gum arable, and if 
put on the market at all it should be as flour, to allow of admixtures 
to increase the viscosity. The conclusion is that the exploitation of 
“ Boswellia serrata ” slionld be a valuable eoinin(‘rcia] assel )o India. 


POTASH FROM KtLP IN CALIFORNIA. 

In the Journal of Indusivial and Engineering Chemidry 1919, 
xi., 864, Messrs. J. W. Turrentine and Paul S. ShoafT describe the 
experimental plant of the United States Department of Agriculture 
at .Summerland, California, Kelp Ls collected by boats of 100 to 150 
tons capacity, provided with twin screws and driven by internal com- 
bustion engines. The extreme bow of the boat is }>rovided with the 
harvesting apparatus, the kelp is cut by meaiift of knives approximately 
4 feet l>elow the surface of the water, and is then carried to the deck 
by a conveyor; from 25 to 50 tons are han'osted in an hour. The 
cargo is removed from the boat by an automatic fork, which delivers 
its load to the hopper of a chopj)er on the deck. The chopper cuts 
the kelp into lengths of approximately 6 feet, which are then moved 
to the storage bin of the plant by drag conveyors. The raw kelp is 
fed into a rotary drying kiln, where it meets a counter current of hot 
air, which enters the kiln at a temperature of 800*^ C. and leaves it at 
a femporature of 50® C. This preliminary drying is followed by a 
final drying in a similar kiln. The dried kelp is fed into the top of a 
retort, which is kept at a temperature of approximately 980® C. The 
charred mass is drawn off from a hopper at the bottom of a retort, 
cooled, ground, and lixiviated. The by-products are recovered. In the 
lixiviation use is made of leaching troughs, filter presses, and the prin- 
ciple of the counter current. The char is first extracted with a concern 
tt-ated brine, while fresh hot water is used for its final extraction* The 
press coke of charcoal is extracted successively with hot hydrochloric 
acid and water; by proper extraction a product is obtained which is of; 
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value as a decolorizing agent for certain organic liquids and aqueous 
solutions. The charcoal is then collected in a filter press and dried. 
After removal of sulphates, the brine from the leaching process is 
heated in a vacuum pan until a definite corjcentration is reached; i% 
is then transferred to a vacuum crystallizer, where the potassium 
chloride deposits. The cooled brine is returned to the vacuum pan 
and further eon centra ted while sodium chloride separates. Each salt 
is washed, dried first in a centrifugal machine, then in a rotary 
counter-current, hot-air drier, and finally ])acked for market. The 
mdther liquors are used until their content of iodine salts has become 
sufficieiitly gr(‘at. They are then treated for the recovery of iodine as 
a by-product. The volatile hy-products re(*ovcred from retorting 
include animonia liquor, methyl alcohol, and an oily distillate from 
which have been obtained an oil wbicli is of value in the concentration 
of ores by flotation, and a creosote which is highly toxic to bacteria 
and may be used as a wood jjreservative. Gas is also produced in the 
retort, and is used as fuel. By another ]>roeess, the dried kelp is fed 
into one end of a rotary kiln while a flame from burning oil enters at 
the other end ; the kiln is lined with fire-brick. Charcoal is prodn(*ed 
and leaves the kiln at a low red heat. It may be queiiehed, ground, 
and leached to obtain tlie potash salts, or it may be jiermitled to burn 
CO a loose, grey non-caking kelp ash with a potassium content equal to 
lipproximately 35 jxu* cent. Kj,0 . — The Chemical Xews. 


POTASH FROM KELP IN AUSTRALIA. 

At the instigation of the Institute of Science and Industry analyses 
have been made of a number of specimens of kel]? collee^ted at various 
places off the Australian coast, with a view to determining tiuM’r iodine 
and potash contents. On the average*, the potash contents of the ash 
was shown to be about 14 per cent., although individnal samples have 
yielded as high as 30 per cent. Before any expression of ojunion could 
possibly be given as to the likelihood of a ikuv eomni(*rcial source of 
potash being developed, much furtiier inveatigation would be necessary, 
and this would involve a great d(*al of expense. In the first place, there 
would need to be a thorough exploration of the fielda of kelp, in order 
to determine their extent and also the suitability of their location for 
contimious harvesting. If collection were rendered intermitteiA on 
account of rough seas, stoppages would seriously tend, even wlnu-o fields 
wore dense, to make tlie recovery unprofitahle. In (hilifornia very 
large sums of money are being spent uj)on the ex]>eri mental work in 
progress, and the results of the work are being followed with close 
iiAerest by many countries. 


‘INDUSTRY AND SCIENCE." 

Dr. A. W. Crossley, Director of the British Cotton Industry Re- 
search Association, in the course of an address at the third conference 
of the Beseaixjh Association, pointed out that all great industrial 
advances had been the outcome of pure scientific research work. Rule 
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of thumb had carried many industries to extraordinary success in the 
past, but there came a time when rule of thumb failed to make advances, 
and when it became essential to know the scientific why and wlierefore. 
One of the greatest chemical manufacturing magnates in the world 
declared 'in 1914 — and the words were true to-day — that scientific 
research work carried out in the laboratory was the soul of industrial 
prosperity. In tlie past, it liad been considered undignified for a pro- 
fessor to liave something to do with trade, and many professors were 
bound by agn^ements which precluded them from any co-operation in 
trade work. A professor might not approach that awful thing known 
as a patent without himself and his institution becoming defiled, 
lie was, nevertheless, intrusted with the duty of training students 
who would go into the industrial world as scientists. It appeared 
that, through tho research associations, this misunderstanding could 
be rectified, and that the association could provide the link that had 
been missing in the past from the educational chain in this country. 


AN INSTITUTE OF PHYSICS. 

For some tiiue past tliere lias been a rnOveTnent in Grcjat Britain 
for the foundation of an Institute of Physics. The inoveimuit has been 
successful, and tli(‘ institute has now been lannclied. It was felt that 
some action was lu'cessary to strengthen the position of workers engaged 
in physics, and which also form a bond betwetm the various societies 
interested. One of the principal aims of the new institute will he to 
secure recognition of the position and the value of the physicist. The 
success of the scheme was due to the co-operation, in the first instance, 
of the Faraday Society, the Optical Society, and the Physical Society 
of London, and the first Board is constituted from representatives 
appointed by the councils of these societies. It is hoped that, in the 
course of time, other societies will associate themselves witli the insti- 
tute. Members of the institute w'ho are also members of more than 
one of tho co-operating societies will obtain a reduction to the sub- 
scription of those societies. There will be three classes of members: 
Ordinary members, Associates (A. Inst. P. ), and Fellows (F. Inst, P.). 
Only the two latter classes, membership of which will require full 
professional qualifications, will be corporate mamhors. The institute 
has already received promises of support froni leading physicists, and 
the initihl expenses arc covered by a guarantee fund amounting to 
over £1,200. The first Prasident of the institute is Sir Richard Glaze- 
brook, K.C.B., F.E.S. ; Sir Robert Hiadfield, Bart., F.R.S., is treasurer; 
and Prof. A. W. Porter, F.R.S., honorary secretary. The other mem- 
bers of the Board are — Dr. H. S. Allen ; Inst. Commander T. Y. Baker, 
R.N.; Prof. F. T. Cheshire, C.B.E.; Dr. R. S. Clay; Mr. W, R. Cooper; 
Prof. W. H. Eccles; Major E. O; Henrici; Dr. C. H. Lees, F.R.8.; 
Mr. 0. C. Paterson, 0-B.E.; Major C. E S. Phillips; Dr. E. H. 
Eayner; Mr. T. Smith; and Mr. R. S* Whipple. Mr. F. S. Spiers 
has t>een appointed secretary to the institute, and further |»articu- 
lars and forms of application for membership may he obtained from 
him at 10 Essex-street, Strand, WX3., 2. 
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SWISS AND GERMAN DYESTUFF PROFITS. 

A report recently issued by the largest of the Swiss coal-tar colour 
firms, the Society for Chemical Industry, Ilasle, shows a net profit of 
£345,000, as against £248,000, and proposes a dividend of 15 per cent., 
as against 27i per eent, last year. In addition a free bonus share is 
being allotted in respect of every three shares already lield. The 
capital will then amount to £800,000. The balance-sheet of the 
Badische Anilin nnd Sodafabrik, lAidwigshafen, one of the large 
Gennan coneerns, sliows a net profit of £1,350,000, as against £542,000 
last year. It is proposed to pay a dividend of 18 per cent, as against 
12 per cent. The ca]>ital is £3,625,000, as against £4,500,000, and it 
is proposed to raise it to £9,000,000. The report states that jlie works 
at Lndwigshafen and Oppau were closed from ISfovemhcr, 1918. to 
June, 19.19, owing to lack of coal, and since then only a small part of 
the plant has hoen working- Owing to the fall in the exchangr* value 
of the mark it has been possible to disptise of their stocks of dyestuflfs 
to foreign buyers at prices which yielded handsome profits. Towards 
the close of the financial year the Ludwigshafen plant for colour mak- 
ing bad again to be dropped, owing to tlie coal sliortage, but it was 
possible to keep the acid plant working, and so maintain tlie productioti 
of the nitrogen factory. The halanee-sheet issued by th(' ('homical 
works formerly Weiler-ter-^Ieer, rerditigen on ihe liliiin', sliows a 
net profit of £129,000, as against £57,000 last year. A dividend of 12 
])er cent, is h(‘j ng paid, as against 10 per emit. JJie firm of Halle and 
Co., Biei>irch-on-Rhine, is paying 14 per cent., as against 7 per cent, 
last year. Profits are all estimated at the pre-war rate of exchange. 

RESIGNATION OF PROFESSOR MASSON. 

Owing to (he alterations made in the Bill for the ]>erraanent estab- 
lishment of tlie Institute of SeieiH*e and Industry, Avhiidi is now b(‘for(‘ tlie 
Federal Parliament, Professor Mas.«on has resigned from the Advisory 
(hnncil and from any participation in the activitii's of the Instilnte. 
The nature of the elianges are explaiued in the leading article of this 
issue. In his letter of resignation addressed to the Prlinf‘ Alinister, 
Professor Masson pointed out that tlie Government did not before 
making these cliangi's consult the Advisory Council, Us Executive Com- 
mittee, or himself, as its chairman (and also chairimin of the original 
comrnittcH* of coiiferonee) ; nor was the executive informed of them till 
after the Bill had passed its first reading. TU*ofessov Masson stated, 
moreover, that the effect of the changes would he to destroy the saU*- 
guards whieh were provided by the original scheme. 'fhese, as yon 
will remember,” he wrote, were accepted by yourself in January, 1916, 
after full discussion with my committee, and were subsequent ly a|)proved 
by your Cabinet. They were designed to insure that the directorate 
would he strong on the scientific ns well as on the business side, and thus 
be tnily representative of both science and industry, and also that it 
would he constantly in touch, through the local Advisory CoiinciLs, with 
the leaders of science and of industry in all of the Commonwealth. 
If the Bill passes in its present form, the Institute will consist of one man, 
who can hardly be expected to combine in his own person all the essential 
qualifications, and who, if selected on account of his training in prmdical 
Ousiness, will not command the confidence and support of the scientific 
coininumty.'^ $9t 
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Crop Losses. 

(EWEN MACfUNNON, B.A., B.Sc.) 

Many of the present developments in agriculture are the direct 
outcome of the recent world-wide 'war. At first the greatest need of 
the combatants w^as ammunition; this gave place to a demand for men, 
a*nd finally the most vital need was for food. This question of food 
supply WSLS at first thought to be the means by 'which Germany might 
be brought to submission. Many optimists were of the opinion that 
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Peach Leaf Curl, a hingoiis (EiuoKut^ditease thit caui^^ mu^ lost in Australia* It 
qm be entiiciy isrevented by proper ipraying* 
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the Allies could bring this about not later than the winter of 1916. 
Statistics of food production and food consumption in Germany and 
her apparent dependence on outside supplies for amounts variously 
given from 15 to 30 per cent, of her requirements were relied upon 
by economists in coming to this conclusion. For a time the blockade 



Plate II. 


Potatoes growing on the stem above ground, as the result of an attack in the roots by a 
fungus Rhizoctomaf a disease common in Australia and distributed by the seed tubers. 
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may have produced some food riots and other disturbances; hut when 
a nation is fighting for its existence, food statistics, even though as 
accurate as tlio German ones are conceded to he, will ho a poor giiide 
as to what might happen. In addition to the successful food rationing 
of the nation, and the seizure of all food supplies in captured coun- 
tries (c.r;., Kouniania), the successful increase in the production of 
potatoes, the cultivation of much of the agricultural land that they 
gained, and the judicious killing of some of their stock pigs) 

after inquiry into the food that they required, in comparison with what 
they returned, must all he taken into consideration as deciding factors 
in maintaining the nation^s food supply. The war commenced wdien 
the linrvest of Central Europe had been garnered, and ample food 
supplies for at least a year w-ere thus availahle. With the Allies food 
was also am})le, hut 11)15 o])ened badly, as thc 3 Ru>S8ian supydies were 
cut ofl‘ in the first few months. The Allies began to realize that their 
own food supplies wtu'o likely to become a serious problem, and a great 
eamj)aigii was coininonced, especially by Great Britain, to en(*ourage 
greater |)roductiQn throughout the whole British Empire. The 1 Tinted 
States also advocated increased food production. In England juany 
tliousands of acres of pasture lands Avere put under food crops in the 
later period of the w^ar. 

Australia made a great effort in the year 1915-16, but since then 
drought has h(‘en a serious hindi*ance, and the average production lias 
steadily falleTi back to the old figure. In England and America pro- 
duction lias steadily increased. In fact, after i9 15-16, when the wheat 
area of the world was extended by more than 18,000,000 acres, the 
food problem became one of transport rather than one of quantity. 

In addition to the obvious method of increasing the area under 
cultivation or also of changing the nature of the area, e.g,, replacing 
grass land by wheat or potatoes, and fibre crops by food crops, Uku'c 
are other imuhods wdiich can be applied’ to the cultivation of existing 
areas, with the prosj>ect of increasing production, without the addi- 
tional cost of the preparation atid cultivation of lh(‘ added area. These 
include such methods as introducing irnj)roved varieties, and especially 
those resistant to disease; better seed selection and treatment; better 
(uiltivation, including rotations and manure's (chemical fertilizers, 
cover crops, and animal manure) ; the reduction of loss by the better 
investigation and control of fungous, insect, and other diseases. The 
last method has been taken, up, to some CJ^Jent, in England, where an 
Imperial Bureau of Mycology has been formed; hut it has remained 
for America to grapple seriously with the problem. There w^as already 
in existence the American Phytopathological Society, an influential 
body comprising the leading phytopathologists throughout the United 
States and Canada. At their ninth aiinual meeting on 1st January, 
1918, this society created the War Emergency Board of American 
Plant Pathologists, which was charged with the responsibility of 
stimulating and accelerating phytopathological work to the end that 
in this present world crisis the reduction of crop losses from disease 
should be made most effective as a factor in the increase of our food 
supply.’’ It had to promote the co-operation of all the workers and to 
eo-ordinSte all the work undertaken in their efforis towards speedy 
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solution of tLe vital eniergoncy problems. The inothods adopted were 
as follows: — The United States was divided into six districts, and a 
('Oinmission appointed to represent each, togotlior with one from 
Oanada and one from the United States Department of Agriculture. 
These representatives (8) constituted the War Emergency Board, 
which held meetings and arranged plans and a general aystein of pro- 
jects, wdiich wore then submitted to representative meetings at each 
of the six centres. 

All pathologists, botanists, experiment statioiivS and agricultural 
representatives iutio'ested in plant pathology were invited. The 
|)rol)lems of tlie district were fully discussed, the major projects 
formulated, and united action arranged. The attendance at these dis- 
trict confenoices ranged from tliirty to over fifty, and took three 
months to (*arry out. The War Board then held its third meeting to 
‘Make ,sto(‘k ” of the progi'oss, to digest and co-ordinate the results, 
and to perfect the programme of action for the rest of the year. 

The National Besearch Conneib recognising the importance of the 
Board’s work, provided considerahle support, which largely helped in 
iIk' successful proseemtion of the work. 


One of the first j)rojects carried out \^as the preparation of crop 
loss estimates. Even in the United States of America, with a W(d]- 
dewlopied Federal Agricultural Ih^partnient and <?xtc‘nsiv(‘ State Ex- 
periment Stations, and University Agricultural (’olleges in every State, 
th(‘ data, for this work were lacking. Consideration of the results at 
brings to the mind some conception of the enormous loss and waste 
that take place aTinunlly, ])racticaliy unknown to the Tiiajorily of tlie 
|)eople, who liave, on ac(‘ount of those losses, to piiy liiglier })rices for 
their f<)od. No doubt th(*re are serious 1 o,^bos and much preventable 
wastt? ill orluvr dina'tions, hut many have a way of asserting themselves 
that is not possible in cro]) production. Should a single slieep or a 
cow die, one la^comes conscious of the fact if the animal he allowed to 
remain a f(‘W days wlnu’e it died. But if a field of wlieat he wiped out 
IfV nisi, if arres of pei.at<.>es be hlighled, and rhou-aiKl- of bushels of 
beans lie destroyed by aiitbracnose, is the result lieralded abroad with 
as much publicity as the death of one animal? If we had for our plant 
industry the same carefully prepanal statistics as for our animal 
industry, ami if the same relative attention were given to the investiga- 
tion and control of plant diseases, much of this imrecorded, unheralded, 
and unrecognised loss could be prevented, with great advantage to the 
(■oumiunity. Let us turn to some of the statistics for support of these 
statements. The year B)17 was not one generally favorable for tlic 
development of fungous diseases. Im tlie United States of America 
some of the losses were approximately as follows : — 


Corn, loss 175,000,000 bushels (at 4s. a busbel) 

Oats, loss 154,000,000 bushels (at 3s. a bu.shel) 
Wheat, loss 64,440,000 bushels (at 5s. a bushel) 
Potatoes, loss 117,000,000 bushels (at 2s, 6d. a bushel) 
Barley, loss 12,000,000 bushels (at 3s. 6d. a bushel) . . 


£35,000,000 

£23,000,000 

£16,000,000 

£15,000,000 

£2.000,000 


Loss on above crops for year 1917 
0,U276.~~3 4Pi 


£91,000,000 
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Plate (III b) 


(a) An tnnocnnt looking fungus {AmiUmii) ^v* grounA faul an tn^ous foo below the 

surlscs of the soil Attacks all orchard trees. 

(b) Roots of a Peach tree lolled by the fungus Investtgalion is required to hud m 

suitable control. 
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In 1916 the loss of wheat from rust was 200,000,000 bushels, or more 
than the whole wheat production in Australia for the year 1916-17, aiui 
at 58. a bushel equals £50,000,000. The damage caused by late (or 
Ijush) blight to potaioos ainountf'd to i'5.0(K).(!0(r lm> ols. It bunt ano 
loose smut of wheat had been properly controlled by seed trt^atinent, the 
United States of America could have siipjdied the Allies with um addi- 
tional 33,000,000 hnsliels, valued at over £8,000,000. 



Plate IV. 


A Banana disease known as Bunchy Top, which occurs in Australia, Fiji, and Ceylon. As 
Iwr M knowOt it ti due to unfavorable soil conditions which stunt the plant’s growth, and 
prevent the formation of fruit 
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Smuts destroyed over 108,000,000 bushels of com (liiaize), or about 
twelve times tlie total maize production of Australia^ and at 4s. a bushel 
equals £21,000,000. One serious maize smut that occurs in the United 
States of America is still excluded from our maize-producing areas. 

The following general averages of annual losses were obtained in 
the American estimates; — Loss on all crops inquired into for the yc?ar 
1917, 12.5 per cent., consisting of sweet potatoes, 32 per cent.; ordinary 
potatoes, 21 per cent.; cotton, 15 per cent.; beans, 12 per cent. ; sugar 
beet, 12 per cent.; wheat, 9 per cent.; oats, 9 per cent.; barley, 6 per 
cent. ; corn, 5 per cent. ; rye, 4 per cent. 

When climatic conditions are favorable for the development of fungi, 
epidemics often occur, and the losses are enormously increased. A few 
examples of these are— 

Potato blight in Ireland (hence the name) in 1845 destroyed prac- 
tically the whole crop, causing groat famine. In New York State, in 
1904, it caused £2,000,000 loss; in N<5w Zealand, 1905, £200,000; and 
in New South Wales, 1909-10, the greater part of the crop. Peach leaf 
curl, in the United States of America, 1900, caused £500,000 loss. This 
disease is now entirely preventable, though it occurs laj-gely tliroughout 
Australia, and its effects on the tree are cumulative. 

Brown rot of the peach, in Georgia, in 1900, took half the cro}) (loss 
£100,000) ; similarly in Missouri, in 1910, tlie whole of the crop in all 
uiisprayed orchards was lost. In New Soutli Wales, in 1914, over 50 
per cent, of the atorte fruit crop suffered. Th(‘ rust (epidemic, in New 
South Wales, in 1916, took over one-third of tlie wheat c*rop. 

Recently, by tlie importation of Australian wheat to the United 
States of America, two of our diseases, Flag Smut and Tak(' All, which 
did not exist in America, were introduced, though tlu^ American antliori- 
ties had been warned of the 'possibility. Over 6,250,000 biislnds wen* 
imported through Oalifornian ports, ground to flour, and sent to Europe, 
while the bran and by-products were retained in flu* country to feed 
stock. It has been stated lliat these two dis(*as(vs in Australia destroy 
trom 10 per cent, to 20 per cent, of the wheat crops iii bad years. In 
lIlinoi^s and India.na, wdnoc iIk* American ontlm'aks occurred, serious 
damage resulted. In some cases 95 per cent, of tlio crop was destroyed. 
Whole fields have been plougiied uji to stop tiu> sfiread of the diseases. 
On 15th August, 1919, a quarantine regulation was issued, prohibiting 
the importation into the United States of America of wheat from Aus- 
tralia, India, and Japan, and of rice, %vheat, oats, and barley from Italy, 
France, Germany, Belgium, Great Britain, Ireland, Brazil, and Australia, 
as Flag Smut occurs in the former on W'heat only, and Take All occurs 
in the latter countries, and may afifect the cereals mentioned. 

Very energetic steps are being taken in addition to stamp out these 
tW'O diseases. The Federal Horticultural Board, in co-oj)eration with 
the two States, will hui’n all straw and stubble, will disinfect all grain, 
and prohibit the further grovring of wheat in such districts. 

Australia could adopt, with great advantage, many of the vigorous 
American methods of dealing with new infectious epidemics, quarantine 
restrictions treating all postal packages in steed cylinders^ in w 
a vacuum can be first produced, and then th fumigating gas admitted )v 
and phytopathological work generally. 
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The crop loss estimate was the first project lUKlertaken by the War 
Emergency Board. Such an estimate is necessary before undertaking 
district projects, as it enables one to see what is the relative importance 
of the various diseases, to what extent they will afford opportunity for 
co-operative w^ork, i.e,, whether they are local or general in distribution, 
and to wdiat extent experiment or researcli is necessary in connexion with 
their control. 

Although there is a Bureau of Crop Estimat(\s in the United States 
of America, the necessary data W'ero obtained from replies to many 
letters and circulars, and from consultations wdth many plant patho- 
logists. The estimates were prepared for each State, and a preliminary 
set of figures for the staple crops for the whole of the United States 
of America was submitted to very careful consideration and revision 
before a final set was arrived at. 

Our own statistics of cereals, fruit, potatoes, &c., are prepartxl bv 
the statistician on various estirri^iites submitted from numerous sources 
and from whatever reivirn.s are available, and are revised from time^ to 
time, and finally checked as accurately as |)ossil)]e by tlic results recorded- 
In thc^ first jdace, however, the figures supplied are not the result of 
measurement, as a rule, atjd too many things arc given under one head- 
ing. TIn\v arc not sufliei(;ntly explicit, not adocjiuite for the j)urposes 
required, uor available at a sufHcdeutly early date to ho of much value 
to plant pathologists, lu pre})aring a census of diseases aud cu'cp losses 
assistance could be given by agricmlinral and fruit jns].>ectors, secr(‘taj‘ies 
of agrimltnral bureaux, expcu'iment farm maiiagers, and (‘xperi- 
mentalists, fruit-growers' and farnnu's’ associations, &c., with the 
(*o-o|)(‘ration of the Agricultural rhq)artment of each State*. At the 
same time useful information on many related questions could be 
collected in preparation for various projects that must ultimately lx? 
carried out uud(*r its guidatice, aud wdth the eo-opc'ration of the various 
St a tc^ A gr i cu I tu ra 1 T )e])a rtm ei i ts. 

Some of the main lines of inquiry of these proposen] surveys would 
he a s folloTvs: — 

1. To record the* distribution of disease's of plants and their annual 

})revalence in ( 3 acli section of the country. 

2. To estimate the aniount of loss siilTered each year in order that 

the economic im]>ortauce of the subjoc?t may be understood. 

3. To discover the introduction into the country of new and, pos- 

sibly, dangerous diseases, to the end that restriction measures 
may he advised. 

4. To study epidemics of plant diseases in relatio]) to weather, crop 

distribution, and other factors, and to obtain a beiif*r know- 
ledge of the conditions governing the development, spread, 
and control of such outbreaks. 

5. To gatliei data respecting the resistance and susceptibility of 

varieties to disease, for comparison of reports from different 
sections and correlation with climatological rcjcords. 

6. To develop closer relations between phytopatliologists, to build 

up mycological collections, to illustrate the geographical range 
of plant parasites) and to publish from time to time special 
articles or monographs on this subject. 
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For the pre»(>rit 1 have endeavoured to prepare the way for a more 
complete census, and to bring before those interested some idea of the 
great losses that take place annually in Australia through the destruc- 
tive agency of plant diseases, excluding those caused by insects which 
are no doubt equally as destructive. ^ ’ 

As the American estimate averages 12 J per cent., it is considered 
that 15 per cent, for Australia is a conservative estimate, as in such 
subjects as seed selection and seed treatment, the general use of ferti- 
lizers, spraying, dusting, and soil fumigation, and other methods of 
disease control, breeding for disease resistance, and the rapid transport 
of fruit, with the use of refrigeration, are more generally practised there 
than in Australia, and these must tend to reduce the animal losses. 

With the addition, then, of farm crops (e.g., lucerne, pumpkins, pea^ 
nuts, cotton, flax, &c.) and vegetables (beans, peas, cabbage, cauliflowers, 
beet), w-e are justified in assuming £40,000,000 to be the net yield, after 
allowing for 15 per cent, as the average annual loss. Therefore, the 
gross yield is £47,000,000, and the loss (15 per cent.) on this is 
£7,000^000. 

As the scheme is only an estimate, the method of deducting the per- 
centage of loss from the individual yields given in the (Commonwealth 
Year-Book has been adopted, though this is not strictly accurate, as 
shown al>ove for the total yield. The statistician's figures are undoubt- 
edly net yields and values, so that in the case of potatoes, e.g,, 347,000 
tons, this represents only four-fifths of the gross total, which then 
becomes 434,000 tons, and 20 per cent, loss on this would be 86,800 tons, 
valued at over £400,000. 
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SCIEJSrCE AND INDCSTEY. 


The Imperial Aspects of Chemical 

c • * 

ocience. 

By PROF. SIR WM. J. POPE, F.R.S. 

When the student of the future is able to suiTey dispassionately the 
history of the nineteen th and the earlier part of the twenticith century 
he will, without doubt, insist strongly upon the very distinct wu.y in 
which tliese two periods are differentiated from every }>r(?(‘eding era. 
The vast expansion of the exp<^ri mental sciences which took place 
around the opening of last century led to an entire change in the 
outlook of mankind upon the external world. Froin prehistoric times 
until the introduction of the locomotive, the stoaTn“shi|), and the electric 
telegraph, means of com imrni cation had remaimMl ])ract.ical]y stafionai-y. 
The transport arrangements made by (’lesar for landing his legions 
in Britain were to all intents and purposes identical with those made, 
more than eighteen centuries later, wlien Wt.'llington took liis ai‘mi(*s 
to the Contimajt to tight Napoleon; smdi mijior di tT(‘rences as (‘xi.s1(*d 
arose from the introduction of the firearm as a scientific weapon. 
Tho^ obstacle jjlaced by geographical distance in the way of human 
intor-c'oirimunication had ]>re8(‘rved its magnitude unchanged fiami time 
immomorial ; it has diminished progressively ihroughout the last cen- 
tury, and tlie past twent,y years have* seen it naluced to cotn()arariv(* 
unimportance by liie mKamt of tin* aero])lane. It is safe to predict thai 
before the middle of the twentieth century men a.inl goods will he 
transportable b(‘twoen any two points on the eartlfs surface* in less tliaii 
twenty-four hours. 

Some, at least, of the methods involved in tliis remarkable develop- 
ment of himian pow(*rs of locomotion an* easily understood liy any one 
not possessed of the knowlcalge of a .spe<‘ialist. Man has accjuinyd, 
by the invcMitioii of special appliances, the power of concentrating energy 
into small weight and compass, and using it for piu^ioses of locomotion ; 
the details may he obscure, bur tin? general r<,\sult — tliat if a juan can 
control and handle mechanical powder far greater than that exercised 
by his own muscl(*s, h(‘ can acliieve feats of movement and action qiiile 
beyond attainuumt by the naked savagt* — is (piite incorn prehensible. So 
soot), how’ever, as we |)Msa from the consideration of the purely mechanical 
to certain of the other great forces of natun*, difficulties in exposition 
and coinpreherision seem to arise. It ap|)ear.s euBy to understand the 
working of powerful mechanical appliances because their effects are 
but multiples of those produced by our owm limbs; it seems difficult to 
the non-teehnical person to grasp why ^ that intimate mixture of thteC 
sneh inert materials as sulphur, charcoal, and nitre, which we call gun' 
powder, should be capable of exploding with a loud detonation and with 
violently disruptive effects, NTaturc has given u.s some intuitive Ipower 
of understaBding purely rneehanical effects, those being needed in our 

♦ A X/ecture delivered before the Hoyai Dublin Society on 4tti February, 1920. 
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ordinary actions, but lias found no noed for providing us with any 
faculty for appreciating Avitliout artificial train’ng the more subtle 
cliomical activities which maintain our bodies in life. From the purely 
human point of view our natural disability to understand chemical 
changes introduces a difficulty which has Ixam existent since prehistoric 
times. 

The progress which lias been made in medicine and surgery may 
he (pior(‘d as an ex:iiirj)le of the operation of a (*li(‘inical factor in the 
oecurrcmct's of liiiinMn life which will seem to mosi peoph* more subtle 
in its inciden(*e and elncidalion than any aiiplicat ion of merely mechani- 
cal agencies. In jiiediaival times a man was regarded as aged at fifty; 
the average expectation of life* was certainly less than one-half, and 
probably le.ss than one-third, wind it is at present. A larger proportion 
of tlie newly-born of this <‘eninry snrvixe to \\u\ age of seventy tban 
at laired tbr age of forty at the |)eri«Ml of the English Reformation; 
lif(‘ in earlier days was a nigbimare baiinied by apprebension of 
mysterioris pe.stii(-ne(‘s wliiidi killed at a few lenirs' notice and l>y ni:nor 
aihiK'nls and sligbl wounds whieli generally proved fatal. 'riie siden- 
tllii* nse of ainestbet i<vs, introdnc(‘d by 8 im|>son, the scientific apjdication 
of antisf‘pth'*s, introduced by Lister, and tln^ diwfdopnient of tin* science 
of ]>r('V(*ntiv<> mediidne, ba.^ed npoii tlie work of siicli men as Jenner 
and Ihisfenr, iiave changed all this. Th(‘S(‘ new braindies S(*ience 
were products of the nlneUnnith contnry, and no s 1 ud(*nt (‘an doubt that 
they nrt,‘ still In their early infancy; although they embody s(‘ient.ific 
}»rinci])!es (hey Inive in tin* nniin ]>rogress<'d tf) n largi* oxlent em- 
pirheally. In tin* near future these ])rancln*s of hnnian knowledge will 
r(<e'iv(* more rigml <cientitii‘ innainn'iii than tiiey (mjoy(‘d in tlie jntst, 
and whilst ihn .averagf' exfxu'tal ion of litV lots been doubled during the 
initiation of the seientili<‘ (um of medicbie, it is safe to ])r(‘iiiise tliat 
within another quite* short {wriod it will be donlded again. Until a 
few hundred years ago a niavi was iniddh*-aged at tw(‘nty-fiv(‘, to-day 
he i>’ iiiiddle-ag(‘d at fifty; within tin* m-xt fifty y(‘ars he will attain 
niiddle-agc' towards one hundred. 

Wliilst ]»r(‘ventive medicine has put into nian’.s liands a t’t>werful 
instrument for the alleviation, or, perliaps, rather tlie ]i08tp(menient, of 
suffering, it cannot he denied that the subject ba*^ another as|>ect. 
During all time previous to the .scientific (if‘veiojmi<*n! of ]H'eveiitive 
medicine a natural limit wa.s imposed upon tlie size of armies; tlie 
maximum was a few’ liundred llionsands. Every attempt to i‘xceed 
a figure based on such a unit was fnisTrated by tin* onslaught 
of a jiestilence wiiicb speedily reduced the numbers to the normal 
standard recognised alike by Ilannibal and Wellington. Wirlioiit tlie 
aid of preventive medicine any army numbering on(‘ or two million 
men \voiild, wdthin two months, be reduced by iiestilem-e and disease to 
the pre-SC i entitle standard measured by hundreds of thousands. Pre- 
ventive medicine has Ixhui the enabling cause for tlie .stable existence of 
armies iminbered by millions of men, and has been tin* ])rime cause 
of the death -of innumerable hosts of coml)atant.s .and non-(*(>mbatants— 
at a nipdest computation, fifty millions — by battle, faTirine, and difx*ase 
over the whole surface of the globe. The potentialities for good iur* 
Hereiit in every great branch of scientific progress are invariably refleeU^d 
in potentialities for destructioni 
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It is to be anticipated that future progress, both in preventive and 
curative medicine, will be based necessarily on minute investigation of 
a purely cberuical kind. All the diverse briinclies of modem medicine, 
whether curative or preventive, are rajudly changing and reappearing 
as highly specialized ami very intricate sections of organic chemistry. 
The attack upon syphilis, which until reccMitly was one of the several 
diseases generally regarded as practically liopeless, consists in intro- 
ducing an arsenical coiupoiind into the blood-stream for the purpose of 
eradicating the organism by simple cbemical poisoning, before killing 
the patient. The* modern treatment of diphtheria, Avhich has reduced 
this previously very fatal malady to comparative triviality, depends 
upon the ii]>plication of the well-known doctrine of chemical equili- 
brium, in which a chemical reaction, slowly progressing, is inhibited 
by introducing into the reacting system a considerable quantity of one 
of the products of the reaction. Methods of treatment, based entirely 
upon a sound ap])reciation of cbemical science, have gradually and 
furtively taken their place in clinical work; they provide a foundation 
for further }m)gress on the same lines, and we may look fon\’ard to a 
time when all the great scourges of the human race — influenza, phthisis, 
cancer, and syjdiilis — will have lost their horrors. From an Imperial 
point of view, it is impossible to overrate the importance attaching to 
the intensive culrivatiou of this branch of cliemical sci(*nce in an 
Empire such as ours, which has to administer vast troi)ical colonies in 
which malaria, sleeping sickness, cholera, and a host of other indi- 
genous diseases have in tin* )>ast impeded colonization. 

The pursuit of t\ew scientific knowledge labours under one very 
grave disadvantage. It is impossible to select for study any branch 
of experimental science without being convinced that, no matter how 
remote from human interest the subject may be, sooner or later the 
results obtained wull find practical application. The discovery of the 
radio-active element, radium — with all its potent consequences in re- 
volutionizing our fundamental conceptions of matter and em^rgy — a 
discovery which began with Crookes and Becquerel, W’^as hrouglit to 
fruition by Madame Curie, and has yielded most portentous results at 
the hands of Thomson and Kutherford — has involved us more rapidly 
and more deeply in the subtle details of the constitution of the Universe 
than any other made throughout the whole history of science; yet many 
people already carry watches which can be read in the dark with the 
aid of figuring done in radium paint. The element helium was dis- 
covered by Loekyer in 1868 as existing in the outer atmosphere of the 
sun with the aid of the spectroscope; the statement by Loekyer that 
he had disem^ered this light gaseous element in the sun's chromosphere 
aroused merely academic interest, and until a few years ago helium 
had not been found on our earth. An inquiry initiated by the British 
Admiralty showed that large quantities of helium are obtainable on the 
earth's surface^ and, had the war continued for another six months, 
our uninflammable airships, filled with helium, would have been drop- 

n bombs on Berlin. Many instances similar to these may be quoted 
ow that every great advance in experimental science made m the 
past has rendered unexpected hut nevertheless invaluable se^iee in 
Connexion with practical affairs; all experimental scientific disoovery, 
in/ fact, savours of the shop, and sooner or later beemnes an adjum^ fO 
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some object of commercial activity. The superiority of classical or 
humauistic over scientific studies, as instruments for the training of the 
intellect, lies in the freedom of the former from this taint. 

One of the most striking of tlie many Imjx?rial aspects of cliemical 
science is presented by the great question of the? provision of nitrogen 
compounds. Every kind of living matter requires for its sustenance 
supplies of compounds wliich contain the element nitrogen in- such a 
condition as to be assimilable by the living material. Even the most 
highly develo|Wid fontis of vegetable life are oaf)able of absorbing nitro' 
gen from the simple types of combination of the element as ammonia, 
salts of nitric acid, and urea. The higher animals are incapable of 
utilizing nitrogen presented in such simple conibinations as these; they 
require nitrogenous food in the form of such complex compounds as the 
[>rot(nns or albiimenoids vt’hich are pn^sent in other aninuils or in veget- 
able materials. The nitrogen thus absorbed by the animal leaves 
rlie living body by excretionury or putrefactive tn’oeesses to reappear 
ultimately in the dead form of ammonia, nitrates, or urea. A kind 
of cyclic })rocess is thus apparent in nature. The last-riainod simple 
forms of nitrogen compounds are extracted fn>m the soil by \'egetable 
life and elaborated into tlie complex nitrogenous protein suitable for 
.assimilation by the animal; the animal returns this absorbed nitrogen 
to the soil by oxeretion or putrefaction as simple nitrogen compounds 
which are once more available for the sustenance of vegetable life. 
The animal may, of course, serve as food for another animal vsnch us 
man, but this step is not an essential one. The sheep, which we eat 
In the form of mutton, merely acts as a kind of middle man,” |>assing 
the higldy complex nitrogen compounds on from tlie vegetable factory 
to ns; the devotees of vegetarianism claim that in serving this function 
rhe sheej) behaves as a shameless ]>rofiteer. 

The contemplation of this nitrogen cycle makes it clear that, mainly 
in view of the enormous loss of excreted nitrogen, continuous supplies 
of simple nitrogen compounds must be provided for the sustenance and 
propagation of the vast quantities of vegetable matter which all animals 
need to keep them alive. It is thus necessary to supplement the sup- 
plies of ordinary farmyard manure, Avhich are useful only as providing 
nitrogenous compounds to Tegetation, by other nitrogen compounds to 
replace loss and to meet the constantly increasing demands of a growing 
world population. 

Previous to the war the supplies of nitrogenous compounds thus 
called for w^ere drawn in .the main from the huge deposits of nitrates 
which occur as Chili saltpetre, and which represent the accumulation 
of ages of excretory and putrefactive products of bird life in South 
America. During the few years before the war an average of some 
20,000 tons per annum of combined nitrogen were imported into Great 
Britain in the form of OhiU saltpetre; approximately the vSiune amount 
of combined nitr6gen was reserved for home use aniiually from the 
ammomum salts produced during the production of illuminating gas 
from coaL It is dear, however, that the needs of the future will be 
enomously greater than those indicated by these figures. The late Sir 
Williani <3rookes called attention to this in 1898, and pointed out that 
only by largely increased applicatioti of nitrogenous manures to the soil 
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could Wo oxpoct to raise the production of wheat per acre to the amount 
soon to bo demanded for the feeding of the world^s population; he in- 
sisted that the securing of large supplies of simple nitrogenous products 
was purely a problem for the eheinist, and that the (piestion ^vas clamant 
in view of the limited available stipplies of Chili saltpetre. 

Having made clear the necessity for increased supplies of simple 
nitrogen compounds, another side of the whole large subject may be 
reviewed. Atmospheric air is a mixture of four voliiiries of nitrogen 
to each one of oxygen; the nitrogen which is thus availahle in limitless 
quantity is in an iincoinbined state, and, for all practical pur]>oses, 
practically unassimilal)le by vegetable life. The task before the chemist 
is indicated as that of devising processes for the conv(?r8iou of this 
gaseous nitrogen into the simple combined form in which it exists In 
ammonia, nitrates, or urea, so as to render atmosplicn'ic nitrogen avail- 
able for maniirial ])urposcs- 'riiis task has b(^cn a(*com] dished, and the 
intense needs of the last five years liave led to this result of pure scien- 
tific investigation being translated into large-scale teebnical prsK’tice; 
the vast (piantities of siTn|)]e nitrogen compounds re(]ui]‘ed by (lermanv 
during these years of war hav<' beem obtained almost (Mitirely from 
atmosplieric nitrog(ni by ehenneal metliods. 

In 1785 Cavendi.sli showed that nitrogen am] oxygon could be caused 
to combine by the p:issag(‘ of an electric spark; this obseiwation Ims 
been utilized to l>ring about the conversion of atinosplu'ric .nitrogen into 
nitric acid on a large scale by heniting air in tlu^ electric arc. .In 1861- 
Devi lie o})sorved that amnionia could be produced l)y the action of the 
electric s])ark on a mixture of nitrogmi and bydi*og<m. A teciiiiical 
method for the prodinuion of ammonia by hc^aiing a mixture of nitrogen 
and hydrogen under pressure and in contact with some material which 
hastens eombinatioii lias been (daborat<M.l as the so-called Haber process; 
thi.s proc(‘ss lias been established in (lerinany on a s(.*ale capahje of 
producing 650 tons of aTiunoriia ]>er day. Later. Moissaiv showed that 
an intimate mixture of carbon and lime, when heated by the electric 
arc, gives the now familiar substance, calcium carl)id(‘. ; it wm,s then 
found tliat when calcium carbide is heate<l in a stnann of nitrog('n, 
combinatiou occurs to yield a product, calcium cyanamide, which is 
converted by water into iireii and airrmoninm salts. Tliis series ol 
operations is now in production on an industrial scale. 

It is inter(\stiug to notice that tin* scientific observations upon which 
the three above-mentioned tcK'hnical imUhods for the utiHz,ation of 
atmospheric nitrogen are basetr were made in England and in France, 
but that the t(Krlmi(*al pii-ocesses themselves were first worked out and 
installed by Germany. it is further of importance to note that such 
simple nitrogen corn])ounds as nitric acid and amhionia ate prime 
essentials in the manufaclnre of military explosives, that the chief 
sources of these nitrogen compounds were until qtiite recently fopnd in 
Chili saltpetre, and that the import of Chili saltpetre ilifo Central 
Europe would be- at once stopped by war; also that Oennany did not 
cunbark upon a world war imtil the several methods for converting 
atmospheric nitrdgoti into the iiitrie acid required for the manufacture 
•of great supplies^ of both propellant and. shattering explosives had been 
a scale as rendlu’ed Central Europe inidep^dent 
of impoHed Chill ‘sa^ raw tnaterial. 
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Estimates, whi(’li certainly lean towards tlie conservutive side, of 
rhe requirements of combined nitrogen for various pur|)Oses in the 
United Kingdom are given in the recently publisbed report of the 
Nitrogen Prodiu'ts Coiniriitt(K% a do(niinent worthy of serious study by 
every one interested in the future of our Empire. Tminediately ])rior 
to the war, agrieulture in the Uiiited Kingdom absorbed an annual 
average of 25, 000 tons of nitrogen in tlie form of artificial fertilizers; 
the present demand of agriculture in the United Kingdom is estimated 
as 60,000 tons ))er aim uni, and the possible demand in the near future 
as 100,000 tons per annum of eomhined nitrogen. Small deficits in tin* 
sn|)ply of the diil‘eren(*e hetwecui 25,0tt0 and 100,000 tons jwr annum 
of eomhined nitrogen will he nnu. at th(‘ cost of our rnanufacturiug and 
export trades; a iarg(‘ didicit will he met hy starvation. Tlie only 
method of avcu’ting a sp(‘(*i(‘s of nitrogen hankrujitf'y of the Empire lies 
in the installation on a liiige scale of llie se\'i*i’al tyj>es of process for 
util i 7 . i n g a t ] M ( )s] >1 1 e r i c nil i’og< m . 

Equally Imjiorlant from the Imperial point of \ i(‘w is I’ne organi/ed 
iargi^-'Sealo exploitation of the liniitl(‘ss resources of our colonies in the 
shap(‘ of raw materials for the manufacture of edible fats and oils, 
rile fatty materials wlii(di we eonsum(‘ are utili/aal in tin* animal 
eco'huny mainly for the provision of |)n‘ (m(*rgv wliieli we llirow out 
as iieat and in muscular etfort. It is curious i,i> retlect that the a<'tual 
mat»'rial consuiiKa] acts mendy as a store ‘.,»f tln> ernogy wliich it liriugs 
vciih it in iln* form availahh^ ioj- atiimal ii-r. aiul that trie niargarim^ 
ju'oduced by (diemical methods from ])alni k('rn(d or cocoanul oil, which 
w(* eat, nieiady '^erves as a carrier to i»nr boflI(‘s of heal orit'rgy 
Irotii the sun into <me or oilier of our Irojiic.al (*olonies. (ireat as luis 
been the dovtdopnumt of t,hosc‘ scientitic industries wliicdi involve the 
conversion of sa'gi'talde oils Into common Ltods by (dienncal inetliods 
during tlie last five' years, .mmdi still rmnains to be done lo utilize 
rli(?se i,n>f)ical ]>rodiicts. 

A\ (' may mov pas'^ from this brief and inadeijuatc discussion of tlie 
gnuit inijierial asja'cts <.d idiein;>try wbich cotuaam ilic maintenance of 
cotMK^xion IxM we(Mj . b; ai y and soul lo the considerat n»n of scoeral otlun* 
large cln'inical problems which ovir Empire has to sohm. 

it is Well known rlia! the indiisirv concerned with, the manufacture 
of llio so-called eoal-tar coliuirs was fournhoi u{>on tlie [uirely scienrillc 
chemical work of the late Sir William Pt-rkin, aud that the industry, 
started in the United Kingdonn somi languislied with us and became 
one of the great and most profitable of (Jerinau maiiufactures. Pre- 
vious to the war wc* imjiorted some £2dMK>,00() worth j)(‘r aTiniim of t)n\se 
tlyestiilTs from Uermany, and the stojipage of this importation |>aralyz>ed 
our textile industries, which represtmts financial interestvS a hundred 
times as great. The early coal-tar dyes were brilliant but evanescent, 
and in point of fastness against light and wasliing fell far heliind the 
few natural dyestuffs formerly iu use; in this they probably but fol- 
lowed the fashion, for the demand came for light fabrii^s of gaudy 
colours capable of withstanding much less rough usage than the more 
substantial heavy cloths which our forefathers affected. The progress 
of chemical acience led, however, to the discovery of more stalile coal- 
tar dyesj and at the presetit time a variety of such substances extra- 
ardiiiatily reaistant to change is available; some of the artificial 
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vat-dyes now manufactured are so inert towards the agencies which 
promote decay that they persist unchanged in shade even after the fabric 
carrying them has rotted away. 

Fewer industries than that of coal-tar colour nuinufacture reveal 
more clearly the necessity for continual chemical investigation of a 
highly original order for the purpose of securing such developnients as 
will best serve the incessant demand for improvement; like all chernicul 
industries, it de])ends for progress upon the intimate association of ad- 
vanee both in the science of chemistry and in the art of engineering, 
but this association of very diverse factors is less evident in most other 
large industries. The national Importance of the synthetic dye indus- 
try has at lengtli been brought home to our administrators, and Govern- 
ment support is now being extended to attempts, strenuous but tardy, 
to (?stabllsh inanufacture and invention on a scale commensurate witli 
tlie iH^eds of the Empire. The facility with which we have allowed 
German enterpris<^ and industry to develoj) the artifieial colour industry 
is surprising wlien we reflect that oiir colonics were at one time pro- 
ducers of the main bulk of the world’s indigo supply; we allowed syn- 
thetic German indigo to oust British-grown natural indigo from the 
market absolutely without any attempt at competition from onr cohuiial 
growers. Natural indigo has qualities as a dyestuff, due to its con- 
tent of other aiul allied colouring matters, which render it in many ways 
superior to the juire synthetic material; it is In the highest degree pro- 
bable that the s(‘ieTitific cultivation of the indigo plant, tin* scientific 
improvement of the archaic me^thods still in use for extracting the dye 
from the f»lant, and the soientific standardization of the natural |>ro- 
duct, would have effectually prevented synthetic indigo from gaining a 
remunerative market. Much valuable work has been done reccuitly by 
Armstrong and Davis on the improvement of the cultivation and extrac- 
tion of natural indigo. Avery similar problem arose when oconotuic rea- 
sons led to the need for extending the bv'td-sugar industry in competition 
with cane-sugar; seventy years ago the German manufacturers se]nirate<l 
from tlui beet about 5 j»er cent, by weight of sugar; by scientific cultiva- 
tion and scientific extraction they succeeded in separating from the beet 
more than 20 per cent, of its weiglit of sugar. If the yhdd of indigo 
from the plant could be similarly increased fourfold synthetic indigo 
would disappear from the market. 

Timiimerable other instances might b(^ quoted to show that, neglect 
of th() Imperial as|>ects of certain great branches of chemical science 
has led us to the brink of disaster. For high-class pharmaceutical 
products, for glass apparatus such as chemical glass and optical appli- 
ances, for many essential metallic edements and alloys, and for other 
raw materials and final merchantable articles, all needing in their 
manufacture the application of perfected chemical methods, we have 
been content to rely on continental industry and foresight; very often, 
indeed, we have neglected natural sources which occur solely in certain 
parts of the British Empire and have allowed the German manufacturer 
to acquire the monopoly of their exploitation. 

the dangers which result from complacency such as this may, per^ 
haps^ not be immediately obvious in times of peace, Wt the 
meiiit of a state of war renders them imminent. Freyious to 
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we were content to allow ten-elevenths of the world^s demand for 
quinine to be produced in the island of Java; this material can bc^ 
easily grown in several of our colonies. A large army suffers more 
loss from a shortage of quinine than from military operations. Should 
war catch us again without a reserve of a hundred tons of quinine actually 
among our military stores it should be regarded as (‘riininal neglect. 
Similarly, our Empire has be<‘n content to draw most of its bromine 
from Cermany; sinci^ bromine and bromides are iiecessary in inedifdiie 
and in manufactures, the stoppage of imports h‘(l to considerab]<i em- 
barrassment. We can probably product' bromine more cheaply than 
Germany from th<' residues left in the production of salt from sea- 
water on the Indian coasts. 

It must Jiot be concluded tliat n*flections sucli as tliese upon our past 
policy are of tin* Tuilure of nn‘re car]>ing criticism. We liave all 
rec(*iv(‘(l a very intensive education since the autninn of 11)14; there is 
no merit in Ixving ivise after the event, but it is very essential that the 
lessons adnuTiistered should profit us in the future. A consistent dis- 
regard of the ]m]>erial aspects of chemi(*al science previous to the war 
cost us liundre<ls of thousands of valuable lives during the war, and 
has post-war <‘ons<!<|iiences which will influence our general y)rosy>erity 
adversely for some indefinite |>erIod yet to come. 

It is noteworthy that the chemical works in (Germany, the creation 
f)f the last fifty years, are capul>le of providing Ixdween llu'm a con- 
siderable ))rop<>rtion of tin* worhrs requinanents of clnmiical products 
of every kind, from the most inexpensive chemical substances right 
through a long sfU’ies to tlic most cosily, because tlie most difficult tf> 
manufacture, of the fine chemicals possessing any teclinical irii})ortanee. 
Furthermore, the German chemical firms are all affiliated under one 
great central control, the object of which is to prorect and advance the 
collective tetdinical chemical interests of the nation. The United Iving- 
doiii has always been the scat of a flourishing chemical imlustry, wliiidi, 
however, only embraces certain sections of technical chemistry; inanj 
of our great chemical firms are at least as etlicieni as any on the 
continent, but, whilst our manufacturing industry lins sjiecialized upon 
more or less isolated patches of the great subject of chemical technologA% 
we have been content to rely upon the German works "for many expen- 
sive, but absolutely essential, chemical products. Fiiriluu’, the. British 
chemical tvorks have not co-operated in the esrabrushment of a com- 
prehensive organization for mutual protection; some may question 
whether such a union is in the interests of the nation, but the im])ortatit 
point for the moment is that we have had no such co-o])crative system 
of working. 

With these essential differences l)etween German and British practice 
in mind, the immediate effect of a deelaratiou of Avar can be realized. 
In Germany, mobilization xneant the cessation of peace production and 
the concentration of effort on war production under the auspices of a 
central control well acquainted with the potentialities of each com- 
ponent factory; the type of oi|i;anization existing lent itself to rapid 
and efSeient |WH>duction on a war footing. The autumn of 1014 found 
Gi^t Britain with a chemical industry tvhich had never produced^ a 
laij;e nnin^ber of chemical materials needed for military consumption 
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and with no organization which could bring all the different works into 
co-operative production upon the new basis ; in fact, no single authority, 
whether an individual or a corporate body, existed who had more than 
a vague knowledge of the potentialities for production of the chemical 
works of the United Kingdom. The utmost confusion prevailed for 
a lengthy period, and was only slowly and incompletely dispersed by the 
intense labours of the newly established Ministry of Munitions, 

The task of working up the Explosives Department of the Ministry, 
which was allotted to Lord Moulton, involved the manufacture of some 
2,000 tons per week of propellant explosives, ehiefly cordite, 1,000 tons 
per w^eek of picric acid, 2,500 tons of T.N.T. per week, and Ji,000 tons 
per week of aininonium nitrate, together with enormous quantities of 
essential auxiliaries, sue]] as nitric and sulphuric acids, alcohol, and 
acetone. The scale of production attained by this Department consti- 
tutes one of the great achievements of the war; it is a remarkable 
tribute to the power of co-ordination exerted by its chief and to [he 
enthusiasiM with whicli onr great chemical finns and the departmental 
staff of chemists and engineers co-operated in its establishrneMl. It is 
true that inany mistakes were made, but it is equally true that our 
enemies, in spite of their' already existing organization and powers of 
production, fell into more numerous and more disastrous errors. 

In one resf)cct the chemical manufactories of (Vmtral Euro|>e still 
retain an important advantage ov(jr those of tlie United Kingdom. The 
German works have been greatly extended during tlie war, but owing 
to the pre-exisionco of a highly efficient organization it has Ix^en possible 
to carry out the developments called for by increasing military de- 
mnncls in such n manner that the whole can be ehVct ively utilized on 
demobilization, for a much larger peace production. The major ]>ortion 
of tlio new works established in Great ilriiain were of necf^ssity de- 
signed ])urely to m(*('i war inquiivmenls, and are now to all intents and 
purposes useless. Whilst matiy of these works are now entirely dere- 
lict rbe corresponding German works are ready to ivuhU far greater 
calls on their peace production of iiujmrtant clKunical suh.stances; in 
this respect Germany leaves the war bettcir eqni])pe(l as a manufacturing 
com}M;titor tlmn when slie entered it. 

The mainteiiauce of a kind of census upon the capaeities of pro- 
duction of the cljemical works of the country, and of a sort of control 
to insure that the country can cotnniand under any j>revailing external 
conditions the needed quantities and varieties of explosives for military 
use, is essential. This is an Ini}>erial aspect of chemical science 
neglect of which will not be susceptible to remedy in the future as it 
has been in the ])ast. The Empire retpiires to maintnin intact its 
large heavy ehemical industry, tin? manufacture of alkalies and their 
compounds, and of eomrnoji acids, and all those ehemical industries 
concerned with metallurgical products and compounds of the metals, 
and to insure that it is capable of supplyiiig home, colonial, and certain 
foreign needs on a competitive basis under peace conditions, and all 
probable home needs in time of war. A flourishing fine chemical in- 
dustry^ capable of producing synthetic dyes, pharmaceutical and photo- 
graphic requisites, and large numbers of other organic compounds for 
whieh the demand is small but imperative, is also essehtial to the 
Iwng of the EiUpire in either peace or war. : : ^ r : I 
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Every one is aware that the German and the smaller British eoah 
tar factories have played a large part in the provision of high explosives 
during the last few years. In any future war they will undoubtedly 
play a much larger part in view of the introduction of poisonous 
materials as a new military weapon. The use of poisonous substances 
in warfare is forbidden by the Hague (convention, but notwithstanding 
this the Gormans laiinf?hecl an attack on the Allies with the poisonous 
gas, chlorine, on 22nd April, 1915, and it soon became clear that this 
operation was but the precursor to an elaborate progranmie for the 
extensive use of such materials. This action was greeted with universal 
horror, but the disgust expresstMi must be supfmsed directed not against 
the use of poisonous gases but against their use in the face of a covenant 
TO the effect that they should not be used. 

Apart from this vital point There seems little legilimate reason why 
poisonous materials should not be used in warfare; it is no less noble 
and chivalrous an action to kill an individual one never meets or sees 
by a, wliiff of poison gas or to leave him to die miserably from lung 
trouble caused by mustard gas than it is to tear his intestines to pieces 
by high explosive shell fired at a range of 20 miles. Every advance in 
military s<*ienee has aroused a storm of execration; the use of large 
mechanically a(‘tuated catapults, which were introduced early in the 
twelfth century, against Oliristian troops, w'as forbidden by the second 
Latoraii Council, under pain of excommunication. 

Over 30 p(»r cent, of all the casualties suffered by the American 
armies in Euroja' were due to chemical warfare; this preponderating 
effect of one arm, product^l so short a time after its introduction, added 
to the heavy and costly equipment required for protection against gas, 
makes it certain that chemical warfare wdll become one of the main 
factors in future military struggles between civilized nations. The 
wdiole subject has been developed hurriedly on an emergency basis, and 
will be neces.sarily perfected to such a degrw durijig the coming years 
of peace as will render the <'ffects of chemical warfare catastrophic to 
the less well jUTpared of two adversaries. 

The provision of the offensive and ileL*ns:\'e needs of elieinicul 
warfare constitutes an Imperial aspect of ehemuMi .seieiua* n))on which 
our whole future existence as an Eni})ire may depend. The iiivostiga- 
tion of the |)Ossibilities of those needs calls, in tlie first place, foi 
cliOiiiical research of a high order of excdlonce; the provision of the 
needs oaii only Iw met by the establishmeiU of a large and flourishing 
fine chemical industry within the United Kingdom. 

It will be remarked that 1 have laid stress in this lecrure mainly 
upon the achicvenieiits of chemical teclmology, and have dwelt upon 
the necessity for intensive development in our islands of a branch of 
human activity which has been neglected to auch an extent as constitutes 
au Imperial danger. This inust be considered, however, in conjunction 
with the undoubted fact that all progress iii (diemical tc^clnvology 
originates in vscientific discovery and from research which, in the 
majority of eases, is undertaken with no eye to its future use in manu- 
facture, The history of science abounds in illustrations of this prin- 
ciple, The purely scientific discovery of benzene in oil-gas by Faraday 
fotmed the loundatioxi of the greater part of the fine chemical industry; 
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the pioneer scientific work of Faraday, Andrews, and Dewar on the 
liquefaction of gases, and of Cavendish and Deville on the conaibination 
of nitrogen with oxygen and hydrogen, laid the foundation of the great 
industries for the utilization of atmospheric nitrogen. Pure scientific 
investigation is carried out for the purpose of increasing our knowledge 
and eidarging our conception of the universe; its technical applications 
are all that we have to depend upon in the now necessary task of 
increasing production whilst siinultanoously diniinishing the burden of 
manual toil. The stimulation of purely scientific studies must thus be 
the prime care of any one interested in the Imperial aspects of chemical 
science; the encouragement of scientific research in onr Universities and 
Colleges calls for much greater expenditure of thought, effort, and money 
in the future than in the past on the part of all who have at heart the 
welfare of our Empire. 


It is stated in Nature that botanists in Great Britain have been con- 
sidering the practicability of holding an Imperial Botanical Congress 
in London, at which botanists from the overseas Dominions might meet 
their colleagues at Ilome for the discussion of matters of common 
interest. Many subjects are ripe for discussion, such as the methods 
of training botanists for service abroad, the relations between the pure 
science and its applications, and between the botanists and the com- 
mercial men interested in industries in wliich botanical knowledge 
should play an important part, more lielpful co-operation between the 
Home and the overseas botanist, botanical surveys of overseas 
Dominions, and others. For the present, it has been decided that it 
would be inadvisable to hold the congress during the present year. 


The British Department of Sidentific and Industrial Research 
announces the formation of the Scottish Shale Oil Scientific and Indus- 
trial Research Association, which has been approved by the Department 
as complying with the conditions laid down in the Government scheme 
for the encouragenient of industrial research. The Association may 
be approached through Mr. W. Fraser, O.B.E., Scottish Oils Limited. 
IfiS Buchanan-street, Glasgow. 
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The Commonwealth Serum Laboratories, 

Royal Park, Melbourne. 


By W. J. PENFOLD. MJI.. B.Hy. 


InTROT>T7CTION. 

The outbreak of war found Australia very largely dependent for 
vaccines, sena, and other bacteriological pro<luct8 upon importation 
from other parts of the world. 

In 1913, the value of these products imported into the Common- 
wealth amoxinted to £15,306, while in the first year of the war only 
£8,406 worth >vere imported. This decrease in importations was, 
perhaps, partly due to the shortage in shipping facilities during the 
year 1914. The principal cause, how^ever, was probably the fact that 
the Serum Institutes in the rest of the w'orld were required to make 
large quantities of tetanus anti-toxin to supply the needs of the Allied 
Armies. 

The shortage of diphtheria anti-toxin became so acute that a depu- 
tation representing the Victorian Hospitels Su])plies Board, and headed 
by Canon Hughes, w’^aited on the Minister for Trade and Customs, to 
urge upon him the desirability of Australia undertaking the preparation 
of thempeutic sera as a national work. 

As a consequence of this deputation, steps ^vere taken to found serum 
laboratories. The Minister requested Dr. Cuinpston, the Director of 
Quarantine, to formulate a scheme for their foundation, and the scheme 
propounded l)y him w^as adopted. 

Advertisements w^ere inserted in the Australian and the British 
medical press, inviting applications for the position of Director of the 
proposed lalwratories, with the result that the writer w’as appointed. 

In order that the Commonwealth Seinim Laboratorie-s might be built 
on the most modem linos, and equipped with ihc latest appliances, and, 
further, in order that their technical work might be up to date, the 
writer was commissioned to visit laboratories in England, France, and 
Amemca, with these ends in view^ 

The benefits derived from these visits were of great assistance in the 
establiriaijm©^^^^ the Commonwealth Serum Laboratories. 

IniiM of the Commonwealtli was to 

provide sera, yaeein^, and diagnostic agents for use in Australia. Fo 
inrovision was made for rw Neither was any hospital attached 
^ the lahoratories in which their products could be clinically tested, so 
that they weriB to be entirely dependent for clinical reports upon private 
practitioners and hospitals. 
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No provision was made for any teaching funetions being exercised 
by the laboratories, though this was modified later to allow of the 
younger members of the Commonwealth Quarantine Service attending 
for a short course in bacteriological diagnosis. 

It is evident, therefore, that the scope of the laboratories is very 
distinctly limited, and that without cousiderahle development they can- 
not take that place in the medical life of the Commonwealth which 
many members of the medical profession in Australia feel that they 
ought to take. 

Selection of Site . — In the establishment of the laboratories the first 
consideration was the selection of a suitable site. Various ones were 
inspected, hut no difficulty was experienced in deciding upon the one 
now occupied. 

The site of the laboratories at Eoyal Park has many advantages 
over others which were suggested. It has an area of twenty-five acres; 
it is well placed for the distribution of commercial products, being 
within easy distance of the city of Melbourne; it is close to the Univer- 
sity, and in fine, open country. 

Oetieral Condruction . — With two exceptions, all the laboratories are 
concentrated within one building. This plan was less expensive than 
the building of various detached laboratories, and was adopted on 
account of the financial stringency consequent upon the war. 

The exceptions referred to are the Plague Laboratory and the Jen- 
nerian LymjA Laboratory. The latter building was originally the 
property of the State of Victoria. It w^as taken over from that State 
by the Cominoii wealth when the latter was founded. 

At the present time, therefore, there are three separate laboratory 
buildings on the area — two small ones, engaged in plague and Jennerian 
lymph work respectively, and one large one, in which all the other 
laboratory functions are discharged. 

The main building consists of a central block and a south wing. 
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Central Mock . — 'On the ground floor of the central block are found 
the commercial offices of the laboratories, the Medium Department, and 
the packing room. 

On the first floor are the library, the Director’s office, the Director’s 
laboratory, the diagnosis laboratory, and a small room where the 
ampoules, as received from Japan, are cleaned, dry-air sterilized, and 
stored until required in the bottling room. 

On the second floor a large lecture hall is situated. Here also are a 
small kitchen and tea rooms, in which the staff are i)rovided with lunch 
and tea, there being no restaurants within reasonable distance. 

iSonth Wmg , — The ground floor of the south wijig is occupied by the 
Serum Department, and the first floor by the Vaccine, Tuberculin, and 
Bi o-cbem ical Departments. 



PACKING ROOM. 


A basement under the south wing contains an engine-room and 
stores, three of w'hich are refrige ratcni, and kept at temperatures of 
8 deg., 2 deg., and 9 deg. C. respectively. 

The laboratories would be helpfully extended by the building of a 
north wing; should they develop as is anticipated this wiW be built at 
an early date. This wing might he devoted to the making of products 
used in veteriuaiy medicine, and also, if possible, to medical research. 

This Vakioub Laboratoriks and thkir Functions. 

Medium The Medium Department occupies four 

WboTatori^ and two annexes On the ground floor of the central block. 

of the laboratories are used for the production of media, and 
ti^ for the preparation and sterilization of glassware. 
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Tile two annexes contain the Department's sterilizing apparatus, 
consisting of a large autoclave, five smaller autoclaves, and three 
steamers. The large autoclave is capable of supplying about 100^120 
litres of sterile material per day. 

As the temperature in the annexes is frequently high, po workers are 
expected to work therein. 

Media from this Department are distributed to all the other Depart- 
ments of the laboratories. 

Serum Deparimeut — In the Serum Department there are three main 
laboratories, a large incubating room, a cool, dark cellar, a bottling 
room, an apparatus room, and the Technical Assistant’s room. 



STERILIZING ANNEXE. 


Two of the laboratories are used in the production of diphtheria 
toxin. In one, the broth required for the growth of the cultures is 
made, while in the other the broth is inoculated Avith the organism. 
After the cultur(‘a have grown for nine days in the incubating room, 
they are returned to this laboratory for microscopic examination to 
prove their freedom from contamination and for filtration. Toluol is 
added to the filtrate as a preservative. The toxin is them placed in the 
cellar to mature. 

In another laiboratory, the blood, as received from the stables, stands 
for from two to twenty-four hours to allow the red oells to s^iment. 
At the conclusion of this period the supernatant plasma is syphoned off 
into and then placed in cool storage (8*^ 0.). 

plaama is required for the production of serum, 
the clotted by the addition of lime. T 

this purpose use at the Pasteur Institute, 
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The serum exprt^ssed from the clotted plasma is filtertrd through 
Lipscomhe and Pastoiir-Chambcrland filters, in the filtration laboratory. 
It is then ready for issue. 

Much of the plasma which is placed in cool storage is concentrated, 
and in this case the plasma is not (dotted, bin the pscmdo-globulin frac- 
tion is sciparatcd from the other fractions of the protein of the serum in 
the Bio-chemical Laboratory. 

The bottling room is fitted wdth hermetically-sealed windows, and is 
supplied with filtered sterile air. Products being bottled are, there- 
fore, not endangered by the pre-sence in the atmosphere of any con- 
taminated dust. 



FILTERING APPARATIB (SERUM DEPARTMENT). 


In the apparatus room, bleeding bottles, filtering apparatus, and the 
like are prepared for use, not only in the Serum J)epartmt*nt, but also 
in all the other laboratories. 

Yaccine DepaHment , — large room on the first floor of the south 
wing is occupied by the Vaccine Department, which is equipped with all 
the necessary appliances of the modern bacteriological laboratory. 

Within the room a special cabinet has been built, which it is pro- 
posed to supply with sterile air. The more difBcult operations of 
Wcteriologioal techn^u^^ as the production of IIogu<du^3 vaccine 
from the testides of rabbits, may then be carried out there with every 
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In the production of the ordinary vaccine, the methods used are 
similar, in many respects, to those employed by Salimbeiii, of the 
Pasteur Institute, Paris. 

It is believed that tlie vaccine technique of the laboratories leaves 
little to be desired. 



VACCINE DEPARTMENT. 


TnhervuUn Depa/viment . — Owing to the fact that certain tul>cr- 
ciilins ou the local market had been found to be totally ineffective, the 
tuberclin test in Australia had become very largely discredited. 

It was obviously desirable, in the interest of the physician and the 
veterinarian, for the Commonw’ealth Serum Laboratories to attempt to 
create a demand for tuberculin, and to meet that demand with an article 
which confonned to the classical requirements of Koch. 

The Tuberculin Laboratory is fitted with a specially large incubator 
for the growth of the cultures of B. tuberculosis. It has also a very 
large fume cupboard, containing, firstly, a sterilizer, in w’hich the 
cultures are sterilized after they have attained the age of six to eight 
weeks ; and, secondly, evaporating baths, on which the killed cultures 
are reduced to one-tenth of their volume, in the production of crude 
tuberculin. 

Apparatus is also provided for filtering the crude tuberculin, so that 
a transparent, sterile filtrate is obtained, to which .5 per cent, carbolic 
acid is added. This constitutes the old tuberculin of Koch. Very inany 
tnher<mims been made by Koch, and since his time, but it seems 
very doubtful whether any of them is superior to his original oW 
tuberculin. 
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In this laboratory, at the present time, an attempt is being made 
•to classify the strains of the Australian tubercle bacilli. For that 
purpose material is being received from Bendigo, where a Common- 
wealth and State survey of the tuberculosis of miners is being made. 

Bio-chemic(il Laboratory , — In the bio-chemical laboratory th(^ 
plasma received from the Senna Department is concentrated. This 
plasma is produced in animals which have been immunized against the 
toxins of B. diphtheria or of B. tetani. 

Attempts have been made, on a small experimental scale, in other 
parts of the world, to concentrate other sera. In this regard, more 
especial reference (?an b(‘ made to dy.senteric and meningococcal sera. 
These attempts, however, have not Ix^en sufhciently successful to induce 
serum makers generally to adopt the ])ractice in the production of sera 
for commercial purposes. 



CONCENTRATION ROOM: BIO-CHEMICAL LABORATORY. 


Attached to the concentration room is an experimental bio-chemical 
laboratory, where ex|>eriinental work is carried out on a small scale, 
to elucidate the chemical difficulties arising in the concentration of 
serum, the making of toxin, or any of the other processes carried out 
in the laboratories. 

In a second bio-chemical laboratory, the re-agents required for the 
; Wasserniann reaction and other complement fixation work are made. 
A consideraiWe amount of complement fixation work has actually been 
done here. 
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Diagnom Lahoraiory , — ^In the Diagnosis Laboratory, material is 
dealt with which comes to the laboratories for the isolation of bacteria ‘ 
for the making of products. Diagnostic agents for the tise of clinical 
bacteriologists and other medical men are produced here, and biological 
products entering the country, and others sold in the open market, in 
Australia, are examined. 

Directors Lahoraiory . — In the Director's Laboratory, at the present 
time, an effort is being made to classify the Australian pneumococci ; 
and a pneumococcal serum specific to type 1 pneumococcus, and another 
serum, polyvalent, against all the types, are being made and stan- 
dardized. 

Plague Lahoraiory . — In the Plague Laborator}*, up to the present, 
plague vaccine has been made only in small quantity. 

As no visitation of plague has occurred in Australia since the estab- 
lishment of this laboratory, it has not been ‘ greatly used. 

Jennerian Lymph Lahoraiory . — In this building, vaccine lymph is 
])roduc/ed for use against small-pox. 

The policy of the laboratories in respect of vaccine lymph i.s to 
hold large stocks in cool storage (14 deg. to 18 deg. Pahr.), so that in 
the (Went of a sndtkm epidemic of small-pox a couple of million doses 
might be issued in the course of three or four weeks if the occasion 
required. 

Vaccine lymph kept at this low' tcunperature has been shown by 
Blaxall and others to retain its |»otency for many years, and their 
experience has 'l)een confintied by that of the laboratories here. 

The Common wealtli Serum Laboratories were ready for occupation 
in August, 1918. In the same year epidemic influenza w'as raging in 
different parts of the world, and from both South Africa and New' 
Zealand w'arnings had beem. received by the Commonwealth Government 
which caused it to adopt a very strict — and largely effective — quaran- 
tine 

It was also considered desirable that an attempt should he made 
to produce a vaccine against the B. influenza), and against, the pneu- 
mococci and streptococci, which w'ere the chief causes of the fatal 
complications in the epidemic. 

The production of this vaccine was first undertaken in a small way 
in November, 1918, hut no groat demand for the preparation arose 
until about the end of January, 1919, wdien the output of the labora- 
tpries quite suddenly increased to 170,000 doses per day. In the 
course of a few weeks, more than 3,000,000 doses were issued. 

After the initial stages of the influenza epidemic had passed, the 
(Jomin on wealth Government determined to supply the vaccine free to 
all public health authorities tliroiigliout the Commonwealth, That 
policy was responsible for the enormous demand made upon the lahora- 
tpries. So great was this demand that if required the services of the 
whole staff to he directed to the procluction of the vaccine, tfe 
deyiii^ment of the laboratories in other dire(^tion8 was com 
iuteiimpted until about April, 1919. 
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During the epidemic a large temi>orary staff was engaged in pack- 
ing and bottling, so that the personnel numbered no less than ninety. 
After the epidemic was over, and the demand for the vaccine had 
ceased, the services of the bulk of the temporary staff were dispensed 
with, and the rest devoted their energies to the development of the 
several departments of the* laboratories whicli have* h(>en described 
above. 

At the present nionieiit, the laboratories arc able to supply nearly 
the total demand of the Oominonwealth for diphtheria anti-toxin. This 
preparation is tlie most important biological product issued by them. 

Almost every variety of vaccine has been, and tetanus anti-toxin 
is just about to be, issued. 

Human tuberculin, for use in humans and bovines, is also produced, 
and bovine tuberculin is being made at the present time. 

The Jennerian lymph made by the laboratories is cleaned by 
glycerine, but it is lioped that at an early date an effort will be made 
to produce the Noguchi modification of this lymph. 

In the Diagnosis Laboratory, the isolation of strains for the making 
of products should result in a wide and exact knowledge being obtained 
of the bacterial tyjH^s found in different Australian diseavSes. This 
laboratory sliould also jirovide a bighly trained staff to undertake field 
work in the event of other epidemi(\s threatening Australia. 


The Legislature of the State of Mis.sissip|)i has ]>assed an Act 
appropriating a sum of £70,000 for a new building for the University 
of Mississippi, to house tin* Departnient of CheiJiistry and t.'io School 
of Pharmacy. Mississi]>|»i has a white population of only 790,000, a 
little more than half that of Victoria; while the coloured population is 
about 1,000,000. 
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The Blow-fly Pest: 

Scheme of Biological Experimentation. 

Within recent years the study of the biological control of insect 
pests has made extraordinarily rapid advance, and nutnerous striking 
instances have been furnished of the complete success of the employ- 
inent of natural enemies for the subjugation of injurious insects. The 
. United States, whether because of the magnitude and importance of 
their primary industries, or . because of a quicker and ck^arer appre- 
ciation of the discoveries of biological science, have been more active 
in the application of ‘^natural” methods to pest control than any other 
country. The Bureau of Entomology of the United States of America 
Department of Agriculture and the various State entomological institn* 
tions have firmly established themselvc^s as (*sseutial and powerful 
factors in the development of land industries. 

In Australia, although relatively the problems^ whose non-soliition 
raises a more formidable barrier against economic development and 
industrial expansion than similar difficulties do elsi'vvhere, vcoy little 
work has been done in the direction of ascertaining whether the alliance 
of natural enemies can be secured to combat many of tin* }>ests whicli 
annually reduce the returns from primary industry by hundreds of 
thousands of pounds. 

One of the early acts of the Institute of Seieuco and Jmlustry was 
the investigation into the sheep maggot flies. It is estirnated that in 
Queensland alone £1,000,000 a year is lost to the slieep-bre(*ding .sectioti 
of the pastoral industry by the ravagt^s of blow-flies. In Xi‘w Soiitli 
Wales the pest has increased within the last twenty years to an alarming 
extent, and the loss to that State has reached a huge total. Jn otliei* 
States the sheep breeder has been put to great exj^ense in hi.s effort^^ 
to mitigate or prevent blow-fly infestation, hut only with partial 
success, and he is still compelled to ceaselessly wage* an umajual war 
against nature. 

In the work inaugurated by the Institute concurrently with tie* 
investigation of the efficacy of chemical compounds to prevent sheep 
from becoming attacked, and to minimize the effects of affected sheep, 
has proceeded the study of the natural parasites of the flies. Recent 
conclusions arrived at by Professor T. Harvey Johnston, Professor of 
Biology at the University of Queensland, and Miss Bancroft, and by 
other investigators, regarding the chalcid parasites of Muscid flies in 
Australia, suggests the prohability of very satisfactory results. An 
abstract of the findings of Professor Johnston and Miss Bancroft was 
published by the Royal Society of Queensland, and appeared in 
Vol, JI., JiTo. 5, of Science and Industry. Professor Harvey Johnston, 
who IB iScientific Controller of the recently■^ad^ scheme for the 
inyo#tigation^^^O^^ prickly pear, left Australia-a few weeks ago iipon a 
visit to the United States, but before his departure he diset^ssed with 
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the Executive CoTriiriittee/ after consultatioti with the Queensland Spe- 
cial Coininittee, a plan for the modification and enlargement of the 
sco|>e of work in connexion with the biological side of blow-fly investi- 
gation. His recommendations have been adopted. 

The scheme may be subdivided under four distinct headings, i.e , : — 

(1) The foi*m Illation of measures against the adult fly; 

(2) Those which aim at controlling the larval or pupal fly; 

(3) Measures designed to jirevent sheep from becoming 

attacked ; and 

(4) Tliose designed to destroy maggots already present, and to 

minimize tlie effects, as far as the affected sheep are con- 
cerned — e,g., by means of ap|)ropriate dressings. 

First of all, under this classification comes tlie study of the adult 
fly. A considerable amount of work yet remains to be done to deter- 
mine the various species of flies which freqiKuit sheep, especially those 
which breed in wool, &(*., on sheep. The (piestion then presents itself 
whether one or more particular species initiate the conditions, and 
become tlie means whereliy others are indncecl to attack the infested 
<heep and aggravate the condition. The* determination, if po.ssihle, of 
predisposing factors, and information regarding the seasonal preva- 
lence of the various flies are important factors. Another very 
importfuit jairi of the work, in the opinion of Professor Harvev Jolin- 
ston, and one* which may indicate where slioep are more likely to 
undergo infe^station, is to ascertain tlie ^‘locality prevalence’’ of the 
various flies. I'his could l>e attempted by a systematic distribution 
of various kinds of country during the different months — an area of 
from one to four scpiare miles to he taken, including, if possible, forest 
land, o|ien forest, downs, plains, slnx^p camps, and land iti the vicinity 
<>f creeks and dams. As.sociated with this Avork is the systematic u.se 
of traps of viirious kinds, to test Avhicli is the most effective for all 
species or for any particular species of flie.s, and the identification of 
file captured flies. Similarly a systematic testing of the various baits 
in different kinds of trap.s must be made, and the eflicacy of poison 
flags as a nutans for attracting flies mnst be tested. The range of flight 
*»f flies from known breeding places must also be determined, and an 
investigation must be mad<* of tlie enemies of adult flies— Bombex vvas|)S 
and various other ]>oliceman flies,'’ a.s well as dipteroins flies (asilid, 
«kc.). 

In outlining further investigational work in regard to the larval 
stages of the flies Professor Han-ey Johnston pla(‘ed first the import- 
ance of determining the breeding places (other than in wool, &c., on 
living sheep) of the various species. This knowledge must he of great 
value, of course, in the distribution of the chalcid parasites. Once the 
larva matures it becomes potentially an enemy of the sheep. Following 
upon this a careful study must be made of the biology of each of the 
.species of flies which frequent sheep, especially tlie period elapsing 
between the deposition of eggs or larva? by the female and the emer- 
gence of the adult fly. In the work already done it has been found 
that even on a well-kept property, where the number of sheep which 
escape observation is extremely small, sheep were being blown in the 
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cleanest paddocks. The periods referred to must be determined 3for 
the various months and seasons of the year, and the work involves the 
collection of certain climatological data. When the distinctive charac- 
ters of the various larv© have been worked out, Professor Harvey 
Johnston considers that it should then be possible to determine what 
flies are attracted to the poison hags in order to deposit larva\ Fur- 
ther infonnation has yet to bo obtained regarding tbe use of various 
chalcids against larvsD and pupfie, and also what other organisms destroy 
fly larvse. 

Both in Queensland and in New South Wales a great deal of work 
has been done in investigating the parasiticism of various chalcid flies, 
and the results obtained suggest that several natural enemies of the 
blow-flies will, in the near future, by means of systematic breeding 
and liberation, play a very important part in the suppression of the 
blow-fly pest. Professor Harvey Johnston’s scheme provides for the 
breeding out of pup© of flies from various localities in tbe district 
(and from other districts, if possible) to ascertain the percentage of 
pupsB naturally infected with one or other of the chalcids during 
various periods of the year. Hand-in-hand with tliis work will be 
carried out a careful study of the biology of the chalcid fly parasites 
already known in Queensland, in order to determine the best time for 
their liberation, and the introduction of the other chalcids known to 
occur in New South Wales as enemies of the flics. 

Experiments are now in progress in Queensland with a view to 
determining the relative values of the various sheep dips, either sepa- 
rately or in conjunction with varying qualities of other known chemical 
poisons, the object being to discover the best specific for preventing the 
various kinds of sheep from fly attack, e.g,, weaners, lambing ewes, 
wethers, ^Irc. Jotting, dipping, showering, have been tried, and tlie 
results liave be(3n made known to pastoralists. Tbe treatment of blown 
sheep by using various dressings to destroy larva? already present on 
sheep or in the wool, also to ascertain the influence of the medicaments 
in preventing re-infestation, has also been carried out. This branch 
of the investigations, will be continued, and biological work in con- 
nexion wuth these experiments wull be undertaken. 

Another important phase of the experimental w'ork will be the 
investigation of the acute affection of sheep sometimes ass^xtiated with 
fly infestation. The problems to be determined in this connexion are ^ 
(a) Under what conditions does it occur? (b) Its nature — is it a sep- 
ticsemia? (c) How transmitted? and (d) the possibility of making a 
vaccine and using it (1) In affected sheep, and (2) as a means of pro- 
tecting other sheep against affection. 


E.N.R. 
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Temperature Control in Industries. 

By RICHARD P. BROWN.^ 

I 'From information rwoived from time to tinier by the Institute of 
Seience and Industry, it appears that in many industries in Australia 
there is a great lack of proper attention to lemperiiture control. In 
certain metal industries, for example, difficulty is experienced in manu- 
facturing satisfactory articles, and not infrequently the product is 
entirely spoiled. Troubles of this nature are very often alleged to be 
due to faulty raw materials, whereas they are really due to lack of con- 
trol of the temperatures at which various processes are earricHl out. The 
scientific control of temperatures at which industrial processes should 
be performed would necessitate the establishment of some organization 
which can undertake the necessary investigational work and the stan- 
dardization of heat-measuring instruments, and can furnish exx)ert 
advice to those engaged in industry. The temporary Institute has not 
been abl(^ to nnclertake this work, but it offers a highly im})ortant field 
of activity for the proposed permanent Institute. In this connexion, 
the following article will be found of interest.] 

There is probably no problem offering greater possibilities of attain- 
ing efficiency in hundreds of industrial processes than the automatic 
control of high temperatures. Every manager of an iiidnstrial plant, 
where high temperatures are uschI in furnaces and ovens, has been con- 
fronted with the difficulty of maintaining a uniform or constant tempera- 
ttire on account of the human element. 

Literally, hundreds of thousands of tons of (*oal and millions of 
gallons of oil are burned to heat American industrial furnaces to a 
desired temperature. dTie labourer who has not the slightest idea as 
to what he is trying to do attempts to control the temperature by hand, 
with possibly the assistance of a pyrometer or thermometer as a guide. 
How many managers or executives have thought of the treuiicndous 
loss in fuel whicli occurs, due to the tnaintenance of an excessive 
tem})erature, with its consequent excessive consumption of fuel and 
spoilage of the product. If, iuvStead of too high a temperature, too 
low a temperature is maintained, the product may be just as readily 
spoiled in its heat-treatment, and an excess amount of fuel is consumed 
to get the temperature up again to the desired ])oint. If there can he 
automatic kuaperature control, the human element is eliminated and an 
accuracy of control attained which is impossible with hand control. 

.During the past few years, tremendous strides have been made in 
the automatic control of high temperatures. Mercurial tliermometors 
can have platinum contacts installed in the glass stem of the thermo- 
meter, and when the mercury rises or falls to predetermined points, an 
electrical contact can be made to operate a switch or valve. These 
same contacts can be applied to nitrogen-actuated long distance ther- 
mometers, or to the various types of thermo-electric pyrometers for high 

* Jftom tho af th* jiimwiMM SaeUfif «/ Beating atxt VetUitalini/ Kntiiiuen, Hftjr, 1920. 




SCIENCE AISTD INDUSTRY. 


temperatures. The i)rohlem is one of making a delicate instrument 
pointer complete an electrical circuit, which, in turn, has suiRcient 
power to operate switches and valves. 

The problem is a comparatively easy one for low temperatures, 
but its difficulty increases with the higher temperatures, where a thermo- 
electric pyrometer must be used. A thermo-electric pyrometer consists 
of a thermo-couple formed of two dissinular wires with the wurcs joined 
at one end. When the junction of the two dissimilar metals is heated 
it produces a small electro-motive force, depending upon the tempera- 
ture. The elo<?tro-^motive force can he used to actuate a milli voltmeter, 
which is nothing more than a voltmeter graduated in thousandths of 
a volt. 

For tem]H=?ratures up to 2,000 degs. Fahr., it is common practice to 
use a thermo-couple formed of base metals, one wire being nickel 
chromium and other nickel aluminium. Such a thermo-couple 
produces 40-l,000ths of a volt, or 40 millivolts, for a temperature of 
2,000 degs. Fahr. For higher temperatures up to 3,000 degs. Fahr., 
platinum wires must he used for the thermo-couple, and it is common 
practice to use one wire of platinum-rhodium, the other chemically 
pure platinum; sucli a thernio-c*oiiple produces only 20 millivolts, or 
20-l,000ths. of a volt, for a temperature of 3,000 degs. Fahr. 

One can imagine that, with these very fec^hle currents — tliousaudihs of 
a millivolt — it is impossible to bring a |>ointer against contact devices to 
actuate a switch or valve. The pointer on i\n insiruinent of this 
character can be readily blown across tlie scale by the slightest current 
of air, unless prott'cted by its housing. To cause 8U(*h a delicate |)ointer 
to perform operations requiring much ])Ower, it has been found neces- 
sary to deprt^ss this pointer on contact-making devicc^s which, in turn, 
can complete the circuit to operate 'the switches. The ])ointer is 
dex)re8sed at intervals usually of one every half-minute or minute. 
There is a central or neutral zone, and on each side of this a contact 
which represents the low -and high sides. 

Let us assume that we are maintaining a tem|)erature of 2,400 degs. 
Fahr., and that we wish to maintain this within 20 degs., plus or minus. 
As soon as the temperature ha.s risen to 2,420 degs. Fahr., the pointer 
when depressed on the contact device will open the circuit; likewise, 
when the temperature falls to 2,380 degs. Fahr., the pointer will be 
depressed on the low contact, which, in turn, will close the circuit. The 
contacts, whieli are made and broken when tlie pointer i.s depressed on 
the contact table, are tungsten tij)ped. The total current passing 
through these contacts as a relay is u.sed dm>s not ckcwhI 50 rnilliampercs. 
The relay is actuated by the opening and closing of the contact, and 
the relay in turn operates a solenoid, which causes the switch irn^chanism 
to open and close. Switching mechanism is, of course, required for 
electric furnaces. In place* of the switching mechanism we can cause 
the solenoid to operate a valve for the control of gas or oil. 

The rapid increase in the number of electrically-heated furnaces and 
ovens facilitates the ease of handling temperature control, for, without 
question, the automatic control of an electric furnace offers fewer 
problema than where oil, gas, or coal must be controlled, Ftirthcrmonv 
the extensive adaption of ptilverized fuel for firing also increases the 
possibility of automatic temperature <5ontrol, which is not practicable 
where eoal itself is used. ; 
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We are just on the tlm^sliold of tremendous developments in the 
Mutomatlc control of temperature in thousands of processes. Without 
doubt, we will sec^ an extensive use of automatic control in the next 
few .years, and this will mean the elimination of one of the most difficult 
problems in many manufacturing plants. With a continuous effort in 
this country for greater efhcieney and uniformity, one realizes the 
stumbling block present where there is hand-control of temperature by 
an (nB}>loyee, who ma.y or ma.y not control the temperature properl.y, 
just as he desires. In automatic temperature control, we have one more 
step forward in increasing eificieucy and uniformity in American manu- 
f act ur iiig processes. 


The important requisites for industrial research are often 
unconsidered by manufacturers, who. in endeavouring to select a 
research chemist, are likely to regard every chemist as a qualified 
scientific scout. The supply of men capable of working at high 
efficiency as investigators is well below the demand ; and chemists 
having the requisites and spirit of the researcher are indeed 
difficult to find by ones experienced in the direction of research. 
All research professors know that the finding of a skilled private 

assistant one who possesses not only originality, buf also sound 

judgment and intellectual honesty is not easy, because it frequently 

involves the gift of prophecy on the part of the searcher. It has 
been truly said that the ** seeds of great discoveries are constantly 
floating around us. but they only take root in minds well 
prepared to receive them.” 

-RAYMOND F. BACON, 

** Tbe Admisictrator of Retearcb l.sboratorie*.*'’ 
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Fixation of Nitrogen. 

During tho war, Germany and the Allies were all experimenting 
with the methods for the fixation of nitrogen, primarily for war purposes, 
but at the same time useful for agricultural purposes, and to render 
each country independent of Chilian nitrates. 

The original Haber process was installed on a large scale by Ger- 
many, under the control of the Badisch xinilin and Sodafabrik, at 
Oppau, near Ludwigshaven ; but a modified process, by which the pres- 
sures used were reduced from 600 to 200 or 300 atmospheres, was 
established in Germany, and at the time of the armistice was producing 
over 600 tons of synthetic animonia a day, or sufficient to make half 
a million tons of ammonium nitrate per annum. At the same time, 
England was producing only a few potmds per day in experimental 
plants; but scientists had not been idle in France, England, or America. 
It took Germany over five years to develop tbe Ilaber process, and its 
secrets were most jealously guarded. In England, a |)ro(*ess was worked 
out, and was to be put into operation at Billingharn. In addition, 
valuable discoveries, now covered by tAventy |)ateuts, wen* made during 
the invcatigations, which have brought England al)rca.st of German 
results, and in some respects in adA-ance. In America, as in (»ennar»y. 
the original Haber pressure under which the gases ( hydrogen from water 
gas chiefly, and nitrogen from the air) were brought into combination 
was reduced; and tbe Degendre, or Generel ('diemical (\)in|)any'8 modi- 
fied process, uses a pressure of only 150 atmospheres. I'he lelatively 
high temperatures (600 degs. 0.) at which the Haber ])rocess was W()rk(‘d 
has remained unaltered in all countries. 

In France, a new jiroeess Avas patented by M. Georg(\s ( ■laude, by 
which the pressure was increased to 1,000 atmo.spheres (14,000 lbs. to 
the square inch) Avithout reducing the temperature at which the com- 
biriatioii is effected. 

The ])lant reejuired by the Claude process is both simple and cheaper 
than the German process, by an amount which is estimated all round 
as at least 25 pi^r cent. There is great difficulty in forcing nitrogen to 
enter into combination with other gases unless brought into intimate 
contact, and this reluctance is accentuated where the gas is dealt with 
in mass, and at comparatively low temperatures. 

By thus increasing the pressure to 1,000 atinosphen^s, the yield of 
ammonia is increased fourfold up to 50 per cent., while the speed of 
reaction is commensurately increased. The power required for com- 
pression is admitted to k* greater than at 200 atmo^rffieres, but, along 
with certain advantages, the total power expended per ton of synthetic 
ammonia produced is no larger than what is required for compreiJsion 
at 200 atmospheres. In the German (Haber) process, the pressure 
has to be constantly maintained through a lengthy chain of operations, 
and the condensation of the ammonia has to he secumi by water 
injected at the high pressure; whereas in the Claude process the com- 
pression is effected very readily by special compressors, which work as 
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readily at 1,000 atmospheres as others do at one^uarter of that pres- 
sure, and the condensation in the circulating mass is effeetc^d by ordinary 
cooling water at ordinary pressures. Also, the condensation of the 
ammonia in the Claude process is effected in a liquefied non-gaseous 
condition, which provides a valuable source of refrigeration for the 
succeeding process of the fixation of the ammonia in the form suitable 
for agricultural use. 

In the Haber process, the evaj)oration of the animonia to a gaseous 
fonn was an additional expense, which is unnecessary in the Claude 
proce^ss, as the auiTiiouia, being in a liquid form, ])asse8 readily to the 
gaseous state without distillation. 

One of the best testimonials to the credit of the Frencli iinprove^d 
process is afforded by the fact that the working capital required for 
the Chemical Manufacturiug, of La Grande Paroissc, incorporated to 
work the patents in France and her (h)lonies, has he(U] subscribed by 
the St. Gobain Company, one of the most powerful aud strictly con- 
servative undertakings in France. 

The (himherland (\)al Power and (^heniical Limited have secured 
from the French owners the Claude process for the production of 
syntlietic amnumia, and have the sole and exclusive rights for Gretit 
Britain and Ireland, South Africa, the Commonweahh of Australia, New 
Zealand, and India. 

As the Britisli Government did not continue with the subject after 
the signing of tln^ armistice, the large works erected at Billinghani w^ore 
not |)ut into o|)eration; and, in Novoml)er, 1019, the Secretary of the 
Ministry of Munitions announced that the Government had decided to 
leave further development to private enter])rise, and that the Minister 
was })repared to receive offers for the acquisition of the partly con- 
8tru(*ted factory from i)ersons or firms in a ]M)sition to develo]) success- 
fully the fixation of atmospheric nitrogcm. 

As soon as the full-siz(^ commercial unit of the Claude process is in 
operation in France an English Company, to he known as the Atmos- 
phere Nitrogen and Aininonia Produets Limited,^' will be formed wu'th 
a capital of £2, 500, 000, and it is proposed that this new comt)any shall 
acquire from the shareholders the wdiole of the share capital of Cum- 
berland Coal Power and Chemicals Limited, and er(*ct a synthetic 
ammonia plant, &c., on freehold land adjoining the Allendale coke oven 
plant of the Cumberland Company. 

The aimnonia will be used to manufacture ammonium sulpliate, and 
the plant installed will he capable of producing 50,000 tons of sulphate 
per annum. A small plant will be erecte^d for tin* production of 
chloride of ammonium, which will be introduced and popularized as a 
fertilizer, with the ultimate idea of making chloride instead of sulphate, 
as hydrochloric acid is ehe^aper than sulphuric. It is hoped to provide 
for all the British requirements of uitrogenous manures, and enable the 
farmer to fertilize intensively and to scientifically cultivate additioru;! 
land. It is also eontended that the successful carrying out of the 
scheme to its full extent will make England independeut of the impor- 
tation of Chilian nitrates, as the whole of the nitric acid, nitrate of 
ammonia, cyanides, and various ammonia (compounds wdll be produced 
in the country at a low cost. 
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M. Oeorges Claude has linked up his new process of manufacturing 
synthethie ammonia with the conversion of the ammonia into ammonium 
chloride for agricultural purposes. His idea was that the success of 
the synthetic process would depend ui)on the increased employment of 
the product in agriculture, and that as hydrochloric acid was cheaper 
than sulphuric, the synthetic ammonia should be neutralized with the 
former acid, lie devised a modification of the classical solvay ammonia 
soda process for the manufacture of bicarbonate of soda, consisting of 
decomposing large quantities of sodium chloride (‘brine) with the aid 
of ammonia and carbonic acid gas. 

This results in the separation and precipitation on one side of 
ammonium chloride and on the other of sodium bicarbonate, utilizing 
the alternate precipitation method due to Schreib, by means of which 
fpr each ton of fixed nitrogen in the form of ammonia three tons of 
bicarbonate of soda are reciovered. 

The process may be briefly summarized as follows: — 

Taking as the basis of operations a saturated solution of ammonia 
and salt, and adding carbon dioxide, bicarbonate of soda and chloride 
of ammonia are formed, then by adding further ammonia and carbon 
dioxide, neutral carbonate of soda is obtained, and chloride of ammonia 
is precipitated. The carbonate of sodium, then in soiutlon through 
the addition of further carbon dioxide, is transformed in bicarbonate 
of sodium, whi(di in the pr<\sen<^c‘ of chloride of ammonia causes the 
precipitation of the bicarbonate of soda, and a solutit)n of chloride of 
ammonia is once more reconstituted. On the addition of more salt 
and carbon dioxide, the same cycle of operations ia started over again, 
in the same solution, iudefinitely. After having twice operated as above, 
chloride of ainmonia is still produced 97 ])er cent. })urity. 

M. Claude lias also perfected a method for the production of hydro- 
gen from producxu’ gas, which gives better n^sults as to purity and cost 
than the iron contact process, the Innde-Frank Caro or the Badische 
Anilin catalytic |>rocess. The mw Fremdi metliod of |>roducing hydrr^- 
gen forms an integral part of the Claude syntlielic ammonia process 
developed at Monterean, in the Crand Paroisse (^am})any’s Works. 

E.M. 
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Mangrove Tanning. 

(SnauBAry •( Report inmiibeil to tiie Inetitiite ol Science and Indnitry by the QneentUnd Tanninf 

Coamittee on a Method lor obtaining an Improved Colonr in Mangrove^tanned Leatber.) 

This summary of the report furnished by the Committee is intended 
to present the result of their work in brief. As the report suggested 
further investigation, it was considered preferable to publish an abstract 
rather than the full report. 

The material investigated was a mixture of red mangrove 
{B, Tuglnera Bhecdi) and black mangrove (Rhizophora Mucronata). 
The object of the work was to devise a method by whicli this material 
could he used to prodin^e sole-leather free from the odour and red 
colour usually associated w’itli mangrove tannage. 

Experiments directc^d wards an actual bleaching of the extract were 
without practical success, and the pmci]>itation method to be described 
w^as the only prcKredure that fnrnislKHl promising results. It was found 
that the precipitation from the extract of sufficient aluminium salts to 
remove about 20 per cent, of the tannins ])Tesent ])rod\iced an extract that 
furnished a much lighter coloured leather than the untreated solution. 

Extract of specific gravity about 1.05 requires the addition of about 
i lb. of aluminium sulphate to every 40 gallons, and to cause precipita- 
tion about 1 lb. of soda asb in tlie form of strong solution needs to be 
added. This amount of carbonate varies with different samples of 
bark, and the corre‘ct volume can be ascertained by testing a small 
portion of the extract witli measured volumes of the carbonate solution, 
after addition of tbe sulphate. The precipitate, which requires about 
twenty-four hours to settle properly, carries out of solution some tan- 
iijus and sufficient colour-forming iiKiJiTial to <*onsid(‘rabIy modify the 
appearance of loatiier subsequently tanned, winch is browut in colour 
and lighter in slinde than that formed by untreated material. 

Tile treatment described rednc(‘s tbe acidity of the extract, and a 
method is suggested for restoring this to its original value. The sul- 
phuric acid required for this j»urpos(» amounts to about one-quarter of 
tbe weight of soda ash used. A lime-water test was used to control 
the acidity, but it is of doubtful a<‘curacy under the conditions de> 
scrilwd, and it may be suggested that a l#etter nn^thod, probably pliysico- 
ebernical, might be devised. 

f\mceTitrated treated extracts were also ]>re|)ared and tested in par- 
ticular as a substitute for imported extract for “ druinming ” tanned 
hides. It is customary for tanners to give the hides a ffnal treatment 
with fish oil, and sometimes a little concentrated extract is worked into 
the hides at the same time. It is claimed that this treatment improves 
the leather. For this purpose the mangrove extract was found to be 
at least as good as the imported extract. It was suggested that this 
process of adding extract to leather was worthy of investigation to 
ascertain to what extent the extract was fixed on the fibres, and not 
merely mechanically worked into the leather. 

Some costs were furnished based on a price of £15 for wattle and 
£7 per ton for mangrove bark, which indicate that a saving of about 
£80 per week would be effected on a weekly output of 500 hides. The 
cost of concentrated extract was estimated at about £19 per ton. 

The Committee finally recommended that a series of large-scale experi- 
ments, using whole hides, should be carried out before establishing the 
process on a cK>nm^er^ 
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Vitamines. 

By R. G. LINTON, Royal (Dick) Veterinary C»Uege, Edinburnfli— Publitlied in tbe 

Veterinary Review, 

For those associated with the nutrition of man and animals the 
laiiit decade has been a period of peculiar interest, for during it dis- 
coveries have been made 'which throw light on the causes of certain 
diseases that for long have been surrounded with doubt and oftou 
erroneous conjecture. 

It is now not only known that scurvy, beri-beri, and rickets are 
due to dietetic errors, but the cause of each dis(^ase has been shown 
to be due to tbe absence in each ciise of a certain specific substatice 
which is esstmtial for health or even life itself. The previous concep- 
tion that a diet would be complete ’’ if it contained a sufficiency of 
energy and of protein, fats, carlmhyd rates, and mineral matter in 
proper proportion is now shown to be faulty, and that if wanting in 
certain specific substances the diet, however plentiful and varied it 
may be, fails to meet physiological requirements. 

These specific substances, arid there are more tlian one, are most 
commonly known, as a group, as vitamincH. As tliey are of such pro- 
found importance to health, the IVledical Research (!!^oinmittee lias con- 
sidered the tirn(‘ opportune to publish a report* of the present state 
of our knowledge concerning them, though there are many important 
features connected with them yet to be (‘Icarod up. To those interested 
in vitamines the repoit will be very welcome, since to keej) in touch 
with and to follow clearly the jirogress that has been made in the last 
few years has not been easy. 

Of diseases due to nutritional deficiencies scurvy is jirobably the 
oldest. It has been known and dreaded for ages; it W'as more or less 
successfully treated over 300 years ago, and efforts, not altogether in 
the w^rong direction, were made to prevent it. “ Scurvy-grass ’’ 
{Cochlearia oficvnalis) earned its name from its use as an anti-scorhutic 
when medicine, as we know the science to-day, was very juvenile. 
Thus William Salmon in 1085 tells us that “essence of scurvy-grass 
cures the scurvy ... - and many other diseases,” that “ the juyee 
helps Ulcers of the mouth and cleanses rotten Gums (scurvy).” But 
scurvy in Salmon’s time was regarded as a disease “ proceeding of 
repletion.” Many years elapsed between the publication of the London 
Dispensatory and Praxis of Chymislry and tbe dawn of understanding 
as to the real cause 6f scurvy. In 1881 Lunin discovered that mice 
could not live on a diet composed of caseinogen, milk-fat, milk-sugar, 
and the ash of milk, and said, “ It follows that other substauces indis- 

f )en8able for nutrition must be present in milk besides caseinogen, fat, 
actose, and salts.” Though Lunin did not know it, the summation 
of his investigation was probably the first shadowy forecast of the 
remarkable discoveries with which this report is concerned. In 1807 
Eijkman showed that beri-heri w^as due to feeding on a one-sided diet 
of polished rice, and that if the pericarp with the aloiirone layer of 
the endosperm, vrhich together form bran, were included in the diet 
heri-beri did not result. But the bad effects that followed such feeding 
he attributed not to the removal of substances that are in themselves 

* Hepmi m thtu Prernnt State of KnoivMae eoncemina Aoomory Fftod Faefm /t (Vitemifier). 
Medical ifesearch Oommittee Spet^ial Keports Series, No. m. London ; ilia MidestT's Stationery Oakse. 
1010; p. 107. is, nett. ’ 
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vital for the well-being of the body, 'but to the removal of something 
that “ was necessary to neutralize the otherwise deleterious effect of a 
diet over-rich in starch.” 

The year 1906 marks a turning-j)oint, or perhaps one should say 
starting-point, in the study of vitamines, for it was then that Professor 
Gowland no])kins took up the scientific study of the subject. It is 
(piite clear that Gowland Ifopkins brought a different mental attitude 
to bear upon deficient diets than did the earlier investigators, for in 
1906 he wrote : ‘‘ In diseases such as rickets, and particularly in scurvy, 
we have had for long years knowledge of a dietetic factor; but though 
we knew liovv to benefit these conditions onipirically, the real errors in 
the diet are to tliis day obscure. They are, however, certainly of the 
kind which coiniirises these miiiiinal qualitative factors that I am con- 
sidering. Scurvy and tickets are conditions so sevfjre that they force 
themselves u])on our attention, Imt many other nutritive errors afiect 
the health of individuals to a degree most important to themselves, and 
some of thejii depend upon unsuspected dietetic factors.” His later 
work has been described as undoubtedly marking the beginning of a 
full appreciation of the importance of wliat Ho])kins has termed the 
avresson/ factors of the diet/' 

Following Hopkins^ pioneer work there soon accumulated an ever- 
imtreasing knowledge of the so-called vitamines, so that at the present 
lime three distinct substances have Ikmui identified by their physio- 
logical action. Though their chemical nature is yet unknown, know- 
ledge of theii* fum^tiou has passed the elementary stage, ami from fhe 
(|ualitative into the quantitative. Their location and general distribu- 
tion in plant and animal tissiie.s have been and still are being studied, 
so that plants have now acquired auotlier value in accordance with 
the presence or absence of any of these factors. 

There are some specially outstanding features in connexion with 
vitamines. The small amount normally ingested is out of all propor- 
tion to tlieir physiological importance; thus 1 gramme of raw cabbage 
or 2.5 e.c. of raw swede jui(*e given to a guinea-pig daily will prevent 
file appeantuce of s(*urvw. 

They are pn'sent in luitnral foodstuffs as instinctively consumed 
by men and animals.” ft is believed that they are only formed in the 
tissues of j)lants, tliat no animal body can synthesise them, but being 
taken into the body of iK'rbivores, they are thus available to cariiivores. 
Nursing mothers denied a sufiiciency of the right port of vitamines fail 
to secrete them in the milk, and thus the sucking offspring fail to get 
adequate nutriment. They are present only in certain plants and 
tissues and in certain parts of the tissues, so that the artificial prepara- 
tion of natural food may, and sarnetimes does, so impoverish it that 
it is no longer a food in the true sense of the word. 

The tliree accessory (essential is more descriptive than accessory) 
food factors which up to the present have been differentiated are: — 

(1) An anti-neuritic or anti-beri-beri factor, the ^Svater- 

soluble B” growth factor of Mc^C^dlum and his co- 
workers. 

(2) An anti-rachitic or “ fat-soluble A” growtii factor. 

(3) An anti-scorbutic factor. 

The anti-neuritic vitamine prcA^ents beri-beri in man, or its analo- 
gous disease iti birds, avian polyneuritis. It is necessary for the 
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promotion of growth in young animals. It is found in almost all natural 
foodstulfs, but chielly in the seeds of plants and eggs of animals. It 
is present in eonsiderable amount in such highly cellular organs as 
the liver and brain, and in flesh but little. Yeast colls and yeast 
extracts sncdi as the commercial marmite are rich in tlie anti-neuritic 
factor. Its distrihution is general in the seeds of legumes, but in those, 
of cereals it is concentrated in the germ and in the aleurone layer of 
the endosperm. Bori-beri is caused by feeding too exclusively on a 
diet of milled cereals such as polished rice and white flour, from both 
of which the germ and “ bran ’’ are removed. Polyneuritis in birds 
luivS been produced experimentally by feeding pigeons on decorticated 
and dogermed cereals. This vitamine withstands desiccation for long 
periods, and has a considorable resistance to lieat. If during the 
baking of Avhole-meal bread or biscuits the tiftnperature doe*s not rise 
above 100 deg. C. the vitamine is not destroyenl. 

The anti-rachitic vitamine is necessary for the maintenance of 
health in adults, and it has been suggested that war tedeina may he 
due to a lack of this factor in the diet. It is present in certain fats 
of animal origin and in green leaves. 

Cream, butter, beef fat, fish oils, and egg yolk are specially rich in 
it. It is present in very small or negligible amoiiiit in vegetable oils. 
While green-leaf vegetables contain this factor, root vegetables are 
deficient in it. 

The anii-S(X)rbutic vitamine is necessary for the pnn’eution of 
scurvy. It is present in fresh vegetables, and to a much less extent 
in fresh animal tissues. It is especially abundant in cabbage, swede, 
turnij), lettuce, watercress, lemon, oraiige, raspberries, and tomatoes. 
Meat and milk possess a definite hut low anti-scorbutic value. This 
vitamine is very susceptible to tlie effeet of heat, drying, or other 
metliods of pj’eservation. All dry foods and tiiiiied vegetables ami 
tinned meat are deficient in anti-scorbutic proj>erties. 

While limitation of space does not permit of an extended review 
of the full significance of viuimines or of further cxiracts from the 
re])ort, there are certain fe»tnrt‘s in connexion with these*, interesting 
and all-important siibstaTices that should not be overlooked by the 
veterinary practitioner or restiarcli worker. Kickets, scurvy, and beri- 
beri are definite diseases tliat may be regarded as the culminating effect 
of prolonged feeding on \'itamine-deficietit rations. The same erroneou*! 
method of feeding may, and almost certainly does, produce a condition 
of “non-health” to which no definite name can be given. Further, 
it may, and again almost certainly doc*s, so impoverish the natural 
disease-resistance of lyotli men and animals, that a “ text-book disease 
may supervene, in connexion with which there may be some confusion 
between cause and effect. It is possible that this is not always appre- 
ciated. ^ The feeding of farm animals to-day is essentially artificial, 
and it is specially important to keep this fact in mind when consider- 
ing the diseases of sheep. An investigation into sheep diseases would 
be one-sided, and possibly unproductive, if limited to a bacteriological 
inquiry. 

There has been shown to be a close association between the oeourr 
renee of tuberculosis and the absence of protective vitamittes which 
is not without significance. 
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It is now, one may say, an establisliod fact tliat pregnant and nurs- 
ing mothers must be supplied with suitable and abundant vitamines if 
the foetus in viero or the sucking offspring is to thrive, and it has 
been shown that children brought up on cow’s milk develop rickets 
more commonly during tin; winter months, that is, when the cow’s diet 
is more artificial and may contain less of the anti-rachitic factor.” 
Thus it is that cow’s milk may have a value, both for children and 
calves, that will vary with the nature of the food the animal is given. 
In this connexion it is well to note that in all probability ‘^extracted 
meals,” which are subjected to steam for an hour under a pressure of 
20 lbs. per s<piare incli for the removal of the solvent, have a nutritive 
value less than feeding cake, which is never, or very rarely, exposed 
to a temperature of 100 deg. C. at normal [)ressnre. Extracted meals 
hov(* probably a low protective value. 

Th(‘ anti-scorbutie vitnmine is destroyed by heat, os]>e(*ially if the 
heating is prolongr^l. A high(*r temperature for a shorter period is 
not so harmful. The j>rolonged stewing or stc^amiug of meals and 
foods for (ralves and |)igs is therefore contra-indicated. 

Deficiency of vitamines in the food of adults is more likely to pro- 
duce dem(>nsrrahl(‘ effects during |)eriods of hard physical work or expo- 
sure to trying climatic and similar conditions that make an unusual 
drain upon the stamina of the individual. It is not, therefore, alto- 
getlicr beyond tlie rt^nlm of possibility that war pica and the debility 
of old and overworked horses may l)e in part due to a deficiency or 
nnsuitahle supply of vitamines, and not, esp(?cially in the former case, 
chiefly caused by hard work, lack of general mitriinont, and especially 
of hulk. In this connexion Satre’s (•xperiineiils in France"' are of 
inh^rest. It is known that dry cereals have little or no antl-scorbutie 
properties, whereas gcvrniiruitcKl cereals and legumes have. Satre 
steeped his horses’ oat ration in water for sixty-two hours at 20 deg. C. 
before feeding, and obtained, he said, excellent r(\sults Iherehy. I’hough 
Satre (having in mind Hergame bread, ^*pain naturel cle Friiges,” such 
as is used by man) attributed the beneficial results to the physical 
and cbcrnical changes that occurred, it is not altogether impossible that 
the increase in the vitamino content that naturally followed such ger- 
mination may have been, in part at least, responsible^ for its increased 
feeding vahu^ Be that as it may. Sat re's ex}>erim(‘nt is suggestive <,*t 
the need for further inquiry. 

The work of Dr. and Mrs. Mellanhy on tlie cause of rickets is now 
so well known that no further mentiou of it need be made here. It 
has indi(?ated quite clearly that the diet of pregnant and nursing 
bitches needs careful attention, and what applies to the dog and the 
child is probably of equal importance for farm stock. 

It may give satisfaction to the agriculturist to know that margarine 
when composed chiefly of vegetable fats cannot, in a food sense, be a 
substitute for butter. As an um?tuou8 lubricant for bn‘ad of a more 
or less unpalatable nature, and possessing a certain heat value, it is 
no doubt worth consideration, but there its utility ends. Similarly, 
synthetic milk can never replace the genuine article. 

f Pmh, Cowp., mo, XIX., 17-10. thw 1010, IH.. 27 (>.) 
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Scientific and Technical Societies. 

Abstract of Proceedings. 

LINNEAN SOCIETY OF NEW SOUTH WALES 

Macxeay Centenary. 

The ccntcmiry of the birth of Sir William Macleay was commemorated at a 
sp(?cial general meeting, held on 14th June. The President (Mr. J. J. Fletcher, 
M.A., B.Sc. ) deliveixHl an addre.ss on “The Society’s Heritage from the 
Macleays.” A number of Macleayan relics were also exhibited. 

Okui n a hy Mon tul y M keti no. 

(Held on 30th June.) 

Papent Head: 

1. Notes on Some Australian Tenebrionida', with descriptions of new species; 
also of a new genus and species of Ifuprcstidw, By 11. J. Carter, B.A., F.K.K. 

Thirty-three species of Tenehrionida’ belonging to LS geiu'ra (of which one 
is proposed as new) are (le8cril)ed as new. As a result of tin* eomparison hy Mr. 
K. G. Blair of specimens, sent for inspection, witii the types in the British 
Museum, a number of mistaken identifications are corrected and further synonymy 
suggested. A re-examination of the specic.s of the closely allied genera Dardroaiit, 
fAtnnomaf lirpvapia and their allies has led to eouHid(‘rabh‘ modifications of 
tabulations previously })iiblisliecl. 

2. On the Male Genitalia of some Bobber-flies ludonging to the Siih-fainily 
AftHina: (Diptera). By G. H. Hardy. 

The results of a study of a number of spt'cies of Austral ia»i Bobber-flies belong- 
ing to the Subgenus AsHuh indicate that the male genitalia afford a satisfactory 
basis for identifying the species. Eleven species (of which one is described as 
new) arc dealt with, and their mal(‘ genitalia figured. 

Mr. E. (heel exhibited herbarium specimens, together with samples of timber 
taken from two distinct forms of VaUistemon riminaliti (Sol.) Checl, showing tin' 
following distinctive characteristics : — 

(1) Calyx-tiibc glabrous; bark of a thick corky appearance similar to that 
of the common “ Broad- leaved Tea Tree’* {MeWeuva Ivueadendron 
var, alhida Sieb. Cbeel). (2) Calyx-tula.* silky-hairy; bark of a 
more or leas fibrous nature. 

He also exhibited sjiecinieiis of two forms or varieties of (UiUUtemon parhip 
phyUm Cheel, showing the following characters; — 

(1) Flowers of rick dark crimson similar to the type speciiiieu, but the 

leaves very narrow. 

(2) Flowers <»f a greenish -yellow colour and leaves narrower than the 

type. The two latter forms an* from Coif’s Harbour, whilst tin* 
type is to ba found at BulJahdelah, Byron Bay, and iu Queensland. 

Mr. G. A. Waterhouse exhibited a male Tmphone mwnslvyi, which he had 
mated with a femah* Tifiiphmie aheotia, together with the five butterflies reared 
from eggs laid l)y the female. The male T, raymalcyi was reared from a larva 
found at Mooloolah, Queensland, which pupated at Sydney on 9th September, 
1919, and emerged on 18th October, 1919; the female T. aheema from Sydney 
emerged on 10th October, and the pairing took place the same day. The butterflies 
w'cre placed in a mosquito net hung on a clothes line, and the actual mating 
was observed, the female was then caged over a growing plant of swonlgrass 
A^dhnia sp?) and ten fertile eggs were laid on 20th and 21 at October, which 
emerged in 1.5 and 16 days. Ihe young larvie were left undiaturbed, the 
only artificial condition being the surrounding wire of the cage. Early in 
February, 1920, five pupie w-efe iound, and these produced three males and two 
females from 21 st to 29th February, all being very similar in markings. Two 
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further of theise first gimeratioii hybrids were obtained and the young 

second generation larvae are now under observation. As seen from the 
specimens exhiinted ilie first generation hybrids combine tlie characters of both 
parents, the broad orange band of the forewing of abcona i»eing very much 
reduced in size and much paler in colour. When it was necessary t/o keep the 
sp<*cimens alive for more than a day, they were artifieially fed with a mixture of 
honey and water. He also exhibited for comparison a series of TiHiphone aheona 
from Eastern Australia showing the northern and southern forms and tin# 
wonderful variation existing at Port Macquarie. 


ROYAL SOCIETY OF SOUTH AUSTRALIA. 

Mw?ting held in June. C’liairman, Sir Jo.scq>h Verco, M.D., F.R.C.S. (Presi- 
dent) . 

Papers: — A Revi.sion of the Australian Koctuidjc/’ by A. JclJeris Turner, 
M.l)., F.E.S. 

This is a critical revision of the Australian s}K*cies, some 500 in nunilier, 
based on Sir (Jeo. Hamj)aou's work, S4» far as the end of the Acontianw. With them 
the AgariMula\ usually regarded as a distinct family, are included as a sub- 
family. 

‘‘ Contribution to the Orchidaceous Flora of Papua (British New (Juinca),” 
by U. S. Rogers, M.A., M.IX, and C. F. White, F.L.S. 


ROYAL SOCIETY OF TASMANIA. 

At the Juno meeting (Mr. L, flodway, C.M.G., X’icc-President, in the chair) 
the following meniljcrs W4*re elected: — tlr. W. 1. Clark. Messrs. tJ. li. (Jillies, 
and F, B. (Jane. 

A paper by Mr, (L IT. Hardy on “Australian Stradiomiidjc ” was read. Tlie 
paper included description of new’ species. 

Messrs. H. H. Scott and Clive Lord read a paper on “ Studies of 'rasmanian 
Mammals. IJving and Extinct, ]*art H.” Tlie paper was divided into two 
sections, and dealt mainly with the skeleton of Sotatherium mitoheUi reeently 
obtained froiti the north-west coast c»f Tasmania. The first .s<*c'tion gave a rvf^umv 
of the histt)ry of the genus, ami tin* second dealt with the osteolog;^’ of the 
cervical vertobru*. The authors desire to show tliat the spwics was one essen- 
tially adapted for aggressive warfare. They point out that whereas the skulls 
of ^ototheritim mitrhelli and A. taxmanicum — at least — (with the ]>ossibility 
of other species) arc equally large and weighty, yet their cervical vi'rtebra^ .shovv 
marktMl dilVerences, one being an exaggeration of the standard of the modern 
wmmbat in about the same ratio of power (A. fnsmanicum) , w’hile the other 
shows an additional power with interspinal muscles ami padding.s, suitable to 
the resisting of great shocks in the longaxis of the head and vertebra*. 

Mr. Htxlwav delivered an illustrated lecture on the Overlaml Route to tin* 
West Coast.” The lecturer trac«xl the course of the proposed road, and dealt 
w’ith the geographical featur{*8 of the country through which it would pass. 


ROYAL SOCIETY OF NEW SOUTH WALES. 

At the tTuly meeting, a jjaper on AphrophpUum Haflcns(\ g<‘u. et. sj). nov. and 
Li thast ration f from the neighbourhood of Bingara, New’ South M ales, was read 
by Stanley Smith, AlvA., D.Sc., F.U.S. (eommunicated liy Professor \V. N. 
Benaon). llie corals studied w’ere obtained by Dr. Benson at the head of HaH’s 
Greek, 16 miles south of Bingara, and are referrcKl by the author to Lit kostrotion 
nmndiwum, and L\ fttanvellenHc, two species inkituted by the late RoV>ert 
Etheridge, Jnr., for corals from Lion Creek, near Rockhampton, topotyfK^s of 
which, kindly forwardcil by Mr. B, Dunstan, have been studied and described 
in the preparation of the present note. After a discussion of the genus 
hithostrotiofi and its mqiaration intO’ species, the feature of tin* two species 
arc described and compared with forms in Britain, of wdiich they most resemble 
respectively L. irregumre and L, martini^ but differ in the stoutness of the 
columella, the replacement of the taliellai, and the size and irregularity of the 

‘443 



SCIENCE AND INDUSTRY. 


dissippimentis. They have been compared with Belgian, Hussiaii, and American 
formn also. Aphrophyllum is a composite form of imperfectly contiguous 
turbinate corallited of a cyathophylloid type, apparently closely related to the 
genus Endophyllum. Four plates are added in ijrustration of these forms* 

Mr. J. 11. Maiden, F.H.S., read a paper entitled Descriptions of Three New 
Species of Euoalypts.” The first is a dwarf mallee-like stringybark, from 
l)etween Port Jackson and Broken Bay, closely allied to a moderately large tree, 
one of the earliest to be described under the name Eucalyptm vapitellata, from 
which it differs in size, smalliiess of all the organs, and the great abundance of 
hairs, particularly on the young shoots. Tlie se(H>nd species comes from th»* 
summit of Mount Jounama, one of the Bogong peaks, at an altitude; of about 
5,400 feet, 30 miles south of Ihimut. It is a large tree, a gum, and the bark 
falls off in strips as much as 30 feet long. It is allied to the Snow Gum. 
Eucalyptus coriaceaf and to one of the Mountain Ashes, Eucalyptus gigantea, 
Tlie third spiMues (;omes from the drier parts of Western Austraiia, and it may 
be spoken of as the dry country representative of the Yatc^, Eucalyptus oca- 
dentaUs. 
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« 

MR. A, E. LEIGHTON. 

One great fa<!t wliieli emerged from the experience of the war was 
the need for inarshalllMg the res<^)nrees of industry and science as part 
of a political and dofence policy. Amongst civilized nations the 
relative capacity for waging successful wuir is measured by the nature 
and efficiency of the industries possessed by the op|:>oscxl communities, 
for it is on industry, as the producer of wealth, tliat falls the expense 
of keeping the nucleus army and navy in time of peace, and to 
industry that the arniy and navy look for munitions in time of war. 
It is therefore of cardinal importance to stabilize essential industries 
in Australia and secure a stock of trained brains and inventive resource, 
'*^0 that in time of need the industries can be made to function for 
war. 

IVrotection in itself will not stabilize iiuliislry in Australia, for if it 
not backed by cajiable and progressiv(‘ scientific management, Frotec- 
lion, 10 be (‘fTe(*tive, will become a tax wliicb the community cannot 
.ifTord. On tlie stability and breadth of tlie industries rests Australia’s 
capaivity for di'i’cma?, and stabilized industries staffed with efficient 
^cientifi<? workers will secure to Australia the meiiti.s of supplying the 
arjiiy and navy vvilli vital necessaries in time of war. There is scarcely 
.j natural material re(inired for making articles used in war that is 
not availahli' >yonievvher<^ in Australia, ami tlie problem before us is to 
find tlie nnauis. by iiitelJigeni and sound policy, to insure these available 
materials being utilized. The solution of the ju’ohlein lies in 
'•o-ordinated work by the (■nstoms and Defence nepartinents and the 
Institute of Science and Industry. 

It was in order to establish a link between the Defence Department 
and the Institute of Science and Industry that the Government 
apj, minted Mr. A. E. .Leighton, of the Defence Department, to the 
Executive Gonimittt‘e. Mr. Leighton, whose photograph aiipears in this 
hssue, was born in Londoii, and was educated at the Wesleyan Training 
Gollegc, WiLstrninster, and at the Birkheck College^ T^'niversity of 
London. He was assistant to Mr. William Matmab, C.B.E., for some 
years, and gained a wide experience in general consulting and explosive 
practice. Iies(‘arcli work on explosives and iriterior ballistics was 
v^arried out at tlihs time, and formed the subject of several scientific 
)>aper.s. The %\mrk brought him in close association witli Dr. A. Dupre, 
Home Office Exploslvc^s Expert, and led to an appoitihnent with the 
Government of India Department of Military Supply. In 190;i he 
joined the Royal Gunjiowder Factory, Waltham Abbey, and later went 
ro India, where he continued during the period in winch the munition 
fiictories were modenuzed under the direction of Sir Clias. Scott. 

In 1006 Mr, .[./eighton served as technical advisor to the Oommittce 
appointed to inqiuK* into explosions of coi'dite at the Ferozepore 
.4tsetial. Wliilst on this sorvie© he contracted enteric fever, which 
necessitated leave to England in 1907, and during this visit he was 
fortunate enough to meet Mr^ C. N^apier Hake, was then in 
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England inquiring for the Commonwealth Government into a proposal 
to erect a cordite factory. Subaequently, on Mr. Hakes recommenda- 
tion, Mr. Leighton was invited hy the Commonwealth Government to 
come to Australia and prepare the design of a factory, and to organize 
the manufacture of cordite. This work was successfully accomplished 
by 1912, and Australia became self-contained for srnall-arm cordite. 

The first months of the war were occupied in establishing the manu- 
facture of fulminate of mercury; but, as little new work offered in other 
directions, Mr. Leighton applied for leave to visit India and England 
to acquaint himself with r(‘cent developments. He reached England 
in June, 1915, at the inception of the Ministry of Munitions, and his 
services were at once requisitioned by tlie Imperial Government in 
connexion with the vast projects that were then being undertaken. At 
a later date bis services were re<^|uisitioned for the period of the war, and 
be remained with the Ministry of Munitions as technical adviser niitil 
November, 1918. The earlier period with the Ministry was occupied 
on the designs of II.M. factories, Queensferry and Gretna, and later 
he was api)ointed to the Board of Management, H.M. Factory, Gretna, 
which ein|)loyed about 20,000 persons. At the outset of bis work with 
the Ministry he realized that tlic shortage of chemists and skilled 
workers must b(' reiMe<lied b<'fore adf^piate ])roduction frenu tlie new 
factories could he assured, and, in July, 1015, bad gained t be* support 
of the Australian Governrn<mt in this direction. The first cheInist^ 
from Australia reached England before Gliristmas, 1915, and by the 
following October there w<*re, in all, about 100 Australian (•bernists in 
the several factories of the Ministry. This movtmumt grew, for, in June. 
1916, it was extended to include nmnitioji workers, and. as tbi.s work 
was of considerable extent, Colonel Sir Hetiry Barraclougb was sent te 
London in November, 1916, to act under Mr. Leighton’s direction in 
the supervision of tliis branch. 

In early 1916, the Australian (lovernment had under review' a |)ro- 
posal to erect an arsenal, and the appointment of general manager was 
offered to Mr. Leighton. It w'as aecepted, and an arsenal office estab- 
lished at Australia House, London, from which were directed the tech- 
nical inquiries into the production of muiiition.s of war, and also the 
administration of munition workers and war workers. The chemists, 
engineers, and munition workers were spread through the factories of 
Britain under a definite scheme, which insured that practically eveiw 
activity was touched, and under the direction of the Minister a card 
record of the service of each man sent from Australia was made. There 
is little doubt that the movement will have a profound effect on Aus- 
tralian industry. 

Mr. Leighton returned to Melbourne in April, 1919, and since 
then has been actively engaged in the administration of the tecdinical 
section of the Defence Department, which comprises the factories at 
Maribyrnong, Lithgow, and Brisbane, and tlie Defence Laboratory and 
Inspection Departments. He has devoted a considerable amount of 
time to the design of projected factories which form part of proposals 
now under consideration by Government. 

Mr. Leighton is a Fellow of the Institute of Chemistry of Great 
Britain and Ireland, and was formerly a member of CounciL He is 
also a Fellow of the Australm^ Chemical Institute. 
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Inbrerding and Outbreeding. — By E. M. Easut, l^li.D., and I). V. Jones, Sc.D. 
(P, 285, with MS illutstrations.) J. B. Lippineott (‘ompaiiy, Philadelphia and 
Ltmdon. Interest in the elTeets of inbreeding and of outbreeding is not confined 
to the biologiHt, and this, the latest addition to the excellent series of mono- 
graphs on experimental biology publislwid by American biologists will, therefore, 
be assured a good reception. As the authors, hi an intnxluctory chapter point 
out, these are old prolileins intimately bound up with human progress, and the 
pasvsing of time lias not diminished the value to be attaclied to their solution. 
Three questions ai*e proposed which show the sociological hearing of the problems 
— (1) Do marriages hetwtM*n near relatives, wholly by reason of their con- 
sanguinity, regardless of tin* inheritance received, afFect tlie olFspring adversely V 
(2) Are consanguineous marriages harmful through the operation of the laws 
of heredity? and (J) Are h«‘reditary diiFerenees to the human race transmitted 
in sueh a manner as to make matings between markedly dillerent [KHiple desir- 
able <»r undesirable, either from the stand-point of the eivic w^orth of the 
imlividual or of the stainina of the {aipulation as a whole? No attempt has lasui 
made towarils a detailed ap|»Iicatioii of the conclusions arrived at to sociology, 
agriculture, nor evolutionary theory, hut it is ho|)ed tluit tlie suggestions along 
tliese various lin<‘s arc* sufiicient to show how sueh application can he made; but 
human direction of evolution, either in man or in the lower organisms, is beset 
with dilUciilties so numerous and so prtnligous that eacli problem must have 
its individual solution.” The suhjwts dealt with are “ Pieproduction among 
aiiinials and plants; tiie inechanism of reproduction: the nua'hanism of heredity; 
tnathematical consi<lerati(uis of inbreeding; inbrwiling experiments with animals 
and plants; hylirid vigor or heterosis; conceptions as to the cause of hybrid 
vigor; sterility and its relation to inbreeding and erossbreeding; the r6lv. of 
inbreeding and outbreeding in evolution; the value of inbreeding and out- 
breeding in plant and animal improvement; inbreeding and outhreeding in man 
ami th<?ir ellVet on tbe individuai; the intermingling of races and national 
stamina literature. 

The Orgami::iitkm of fndiistrin! Hesmreh. — By (\ E. K. Mees, l).8c. 

McDraw-llill Book t’o., Xi‘W York, ll)2U. ( Pp. vii 175.) Tlie author of 
this hook is Dr. Kenneth Mws, the well-known Director of the <*xtensive research 
hilioratories of the Eastman Kodak Co. at Bochester, New York, and the waiter 
c»f many articles and brochures on different aspects of tlie apjilication of science 
to industry. The ohjeet of the hook is to affi>rd information regarding various 
typtts of laboratories, their organ i/atioii, construction, equipment, and control 
to persons t‘ngag<*d in industry who contemplate the establishment or develop- 
tnent of industrial research lahoratoric.s. The author points out that hitherto 
dtscussioiiH on the development of research in seienee whiclr may he applied 
to industrial evils has been concerned chiefly with an exposition of the advan- 
tages to industry of jiarticipation in scientific research, and of £he importance, 
national and (‘conomic, of an increase in tlie volume of res<*arch work of all 
kinds. But, together with propaganda in favour of ross'arch, there is necessary 
a study of the lK?si methods of organizing research work for industrial purposes, 
and of the conditions under which such work should he c*onducte{l. Ihe hook is 
dc.‘»igned as a eontribution to this lattt*r question. 

Dr. Mees stnmgly insists on the importance of research, work on pure theory 
ill connexion with Industrial development, a point wdiich is too often overlooked, 
MOt^ only by those resjionsible for the establishment of national research 
institutes, but also by those \tho control industrial lal>oratorie.s. He rightly 
points out that the immediate success of the apidieation of scientific methods to 
industrial processes has often led the executive of commercial enterprise.s into 
the belief that such work along directly practical lines is capable of indefinite 
extension. In this belief a numb«?r of laboratories have 1 ) 1*011 starttwl, some of 
which, at any rate, have lieen sources of disappointment in conswpience of a 
failure to grasp tlie fact that if the whole future of an industry is dependent 
on the work of the research laboratory, then what is retjuired is not merely an 
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itnpTOvemieiit in processea, dr a cheapening in the cost of mannlacturl;^ but funda- 
inenbal development in. the whole subject in which tl^e manufactifring firm is 
interested. For this purpose it la cledr that sointetJiIhg very different from the 
usual works laboratory will be required, and that in order to obtain progress 
the work of the research laboratory must be directed primarily toward the 
fundamental theory of the subject. Dr. Mees draws attention to the fact that in 
every case wdiere the effect of research work has been very marked, that work has 
been directed, not toward the superficial processes of industry, but toward the 
fundamental and underlying theory of the subject. He gives a mtmber of illus- 
trations in support of this statement. 

Special chapters of the book are devoted to a consideration of the Internal 
Organization of Industrial Research Laboratories, Staff, Building, and FKpiip- 
luent, and the Direction of the Work. Useful information is also given to the 
(jiiestion of tlie Design of a IU?scarch lialioratory for a Specific Industry. The 
book may lie commended to those who are Interested in the question of industrial 
research in Australia, and especially to those who are in control of large indus- 
trial undertakings. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS,, though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Science and Industry Bill Approved. 


ENEHAL satisfaction has been expressed, both at passage- 
of the Bill for the pennaiieiit establishment of the Institute 
of Science and Industry, and at the provisions which the 
Bill coiitiiiiis. The measure has yet to go back to the House 
of Representatives for confirmation of one or two amendments, intro- 
duced at the instanee of the Government, while under discussion in the 
Senate. As these ainendrnents are in consonance with the principles 
laid down by the House of Representatives for the governance of the 
Institute, anything but thfdr full and immediate acceptance is therefore 
extiremely unlikely. 

In its original form, as was explained in our last issue, the Bill 
differed in one or two important respects from the proposal submitted 
to the previous Parliament. Provision w’as made in the latter for the 
establishment of Advisory Councils in each State, and for the appoint- 
ment of three Directors. The new Bill contained no such specific 
provision for the appointment of Advisory Councils, and the number 
of Direetors was rediiced from three to one. In the recent debate, 
PaHiamemt geuerally approved of the principle of a sole Director, but 
pressed the insertion of a clause empoAvering the appointment of 
Advisory Boaixis State. Amendments were, therefore, effe<?ted 
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in tliis diroctioii, and a new clause was also inserted in the House of 
Representatives providing that the Institute shall comprise — 

(a) a Bureau of Agriculture; 

(b) a Bureau of Industry; and 

(c) such other bureaux as the Governor-General determines. 

These new features were warmly favoured by the Senate; but it 

was discovered that, wdiile provision was made under which Advisory 
Boards could be appointed in each State, there Avas no definite provi- 
sion for the appointment of a General Advisory Council. Upon the 
initiative of the Govcmment, this oini.ss'on was rectified, and the Bill 
as it emerged from the second Chamber therefore provided that — 

(d) the Governor-'General may appoint a General Advisory 

Council and Advisory Boards in caeli State to advise the 
Director with regard to — 

(a) the genei‘al business of the Institute, or any 

Bureau thereof; and 

(b) any particular matrer of investigation or 

research. 

A second and a minor amendment, also inserted by the Senate, 
provided for a Bureau of Industries’^ instead of Bureau of 
Industry’’ in item (?>) of the new clause, introduced by tlie House of 
Representatives, and quoted above. 

Assuming that the Bill Avill he accepted by the Hotiso of Reiiresen- 
tatives in the form in Avhich it left the Senate, the A^t will provide 
all the necessary macliinery for securing to the Institute the best 
scientific and expert advice available in the Oommonwealt h ; and in these 
circumstances it may confidently be expected that problems of the most 
urgent national importance will be selected, and that the Avldest know- 
ledge and experience, and the strictest economy, will bo brought to 
bear upon their solution. 

The provision for the statutory recognition of Advisory Boards to 
d(^al Avitli special investigations is one that will commend itself to 
well-wishers of tlje perrrnnent Institute. The experience of the 
temporary organization — Avhich the Government naturally availed itself 
of in formulating the scheme of Avork — pointed strongly to the 
desirability of concentrating upon spec’al investigations, and after 
having made the most careful selection of the persons to whom the 
work could be intrusted — ^l)otli scientific and practical — to give them a 
free hand in the conduct of their inquiries. 

Much of the work upon which the present Institute has embarked, and 
which, presumably, in vieAv of the encouraging results already obtained, 
will be continued under the new regime, appears well adapted to control 
of this kind. For instance, the prickly pear investigations have been 
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placed under a representative Board to manage the business side of 
the inquiry, wliile the purely scientific work has been left under the 
untrammelled control of Professor T, Harvey Johnston, a biologist. 
The Hon. W. Massy Greene, in his second-reading speech, urged the 
importance of the Director being left free to call to his counsel, in 
regard to particular probletus that have to bo studied from time to 
time, such men as may be considered desirable. In this way, he 
pointed out, better and spcn^dier results would be secured, and probably 
far less expenditure would be incurred. 

With an Advisory Council at his right hand, and with State advisory 
bodies available for consultation upon the general business of the 
Institute, the .Director will bo able to speedily formulate a definite 
policy of scientific work for the advancement of Australian industry. 
There can now be no justification for the fear tliat the pseudo scientist 
will triunij)b. In the pa.st, both the leaders of science and of industry 
have given their best efforts to secure the establislirnent of the Institute, 
and tliere is no reason why, when the object for which they have so 
long and unsy>aringly been workijjg has Ixam atta’ned, they should with- 
draw their support, and cripple, if not wholly destroy, tlie nowl.y-formeci 
organization. Tlic pcrstmfif*! of the advisory bodies in the past has 
provided a strong guarantee against either th<‘ selection of unimportant 
problems or the ap|H)intm(*iit of inexpert investigators. It is incon- 
ceivable, therefore, that the new Director will deprive himself of the 
services of men essential to his own success, or tliat either Science or 
Industry will abandon and leave to its fate an organization which, 
without whose whole-hearted co-operation, must ignominiousl.y and 
inevitably fail. 

- K. N. li. 
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DESTRUCTION OF BIRD LIFE. 

Captain 8. A. White, avIio was recently invited by tln^ (U)niinixssi oners 
ol the Murrumbidgce Irrigation Areas to make investigations and sug- 
^stions concerning the bird life of the district, has furnished a report 
in which ho comments upon the ruthless destruction of bird life. The 
visit was made towards the end of a long period of dry weather, and 
consequently many birds had left the district, while, on the other hand, 
some species had been driven into the cultivated areas from the surround- 
ing dry country in unusually large numbers. “ These prol)ably attacked 
fruit, he stated, which under normal conditions they would novel 
have done,^^ Observations carried out under those circumstances may, 
he considers, ha\'e good effects, as they may Ix^ the means of protecting 
some of the native birds which are doing much good during ordinary 
seasons, but which in times of drought may levy a light toll for services 
Tendered. Some years previously Captain White travelled through the 
Yanco district, and found bird life very plentiful, the more useful 
species predominating. On this second occasion the absence of the 
majority of birds was very striking, and was no doubt due to the indis- 
criminate clearing of the natural tiniher arid undergrowth. ** Although,’^ 
lie writes, “ many of our useful native birds are quite willing to work all 
day amongst the orchards and crops of man, still they require some of 
their native cover, and haunts to re]iair to for the night, and to nest in 
and bring up their young. This is very noticeable in many of our so- 
called migratory birds, such as the White-shouldered Caterpillar-eater 
(Lalage tricolour), Wood Swallows (Antiraus). These birds visit the 
district under observation in great numbers at spring time. They nest 
in the nath^e pine tree (Callitris), and bring out their broods when 
caterpillars and other grubs are most numerous upon the irrigation area, 
and doing great damage to vegetation. It is a certaiiity that if reserva- 
tions are not made and some of the native timber saved this army of 
unpaid workers will not stay to rear their young, but pass on to more 
congenial situations, and the irrigation areas will ' suffer a loss difficult 
to estimate — it being so far-re ’ching. Tlr's applies to many other 
species, and every inducement should be given for these birds to remain 
as long as possible ill the district. During the visit 5,054 birds were 
observed; they comprised 60 species. Fortv-eight species are without 
doubt beneficial, eight species are jiartly so, three species are injurious, 
one stK?cie (Emu) neutral. After the taking of a systematical ceasua 
of the area in question, and carefully cluKiking same, the approximate 
fuimber of* birds per square mile is 404, made up as follows :-^6 
injurious, S6 partly injurious, 322 beneficiaU^ 
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SOME INJURIOUS BIRDS. 

In his recxnmnendations to tlu* Irrigation Coniitiissioners, Captain 
White urged the appointment of an inspector, who would educate the 
settlers and enable them to identify bird friends from bird enemies. 
For providing a sanctuary he indicated a atrip of country which could 
be utilized both for the protection of flora and fauna. Shooting on 
water canals and channels should be prohibited and, in fact, no shooting 
should be allowed on the irrigation areas with the exception of scaring 
and killing injurious birds. Part of the work of the inspector should 
be to visit the children in the schools, and address them as frequently 
as convenient. In this catalogue of the worst enemies, Captain White 
places, first and foremost, the English Starling. The method he advo- 
cates for dealing with the pest is to harass the birds by every mechanical 
and human |)ower, for they are easily scared. Xot only are they 
enormously destructive of fruit and crops, but they are also very dirty 
birds, being infested with lice. Tlieir nests k'come a great nuisance in 
the roofs of dwellings, and they have been known to transmit their 
parasites to useful birds with disastrous results. Sparrows and 
imported goldfinches arc two other enemies mentioned. Cormorants, or 
shags as they are more commonly known, Captain White strongly 
defends. A grave mistake, he states, has been made by the settlers in 
destroying and scaring them away. He is of opinion that ‘‘ the Com- 
mission will do well to give these birds their full-hearted protection, for 
they are without doubt some of the best friends you have. These birds 
are |>er8ecuted because they devour introduced fish, but that is no 
business of the Commission. Yon have no angling business on the 
areas, and if these rid the water channels of the most destructive 
enemies, the Yabbies, they are worth much more than their weight in 
gold. That the Cormorant is riddirtg the eharimds of the Yabbies was 
very .strongly illustrated at these localities where the birds rented, for 
here I found many claws and a few tail fans, rejected by the birds, 
showing that their habits the same as in every other part of Aus- 
tralia. All the Heron family are of greatest service to the irrigation 
settlements, and they also feed largely on Yabbies, so it is absolutely 
necessary to gazette sanctuaries for them and the Ibis, for they are all 
indisi^ensahle to an irrigation settlement.’^ 

POWER-ALCOHOL IN THE UNITED STATES OF AMERICA. 

The production and utilization of aleoliol for power purpose-s is 
making rapid strides in the United States of America. Reference has 
already been made in this Journal to certain industrial enterprises 
which are manufacturing large quantities of alcohol for power purposes. 
Another alcohol mixture, called “ Fermogas,” is now being placed on 
the American market. In a circular relating to the process for its 
manufacture attention is drawn to the acute situation which America 
now faces in regard to petrol, and to the necessity for finding a sub- 
stitute. 

Dr. W. R. Ormandy, one of the leading British authorities on liquid- 
fuels, has recently cxipreased the opinion that in a very few years every 
country producing motor-fuel will require the whole of its own supplies, 
and that the only solution of the problem lies in the production of 
power-alcohoL 
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Ill Great Britain increased attention is being given to tbe power- 
alcohol ’’ problem. The Imperial Motor Transport Council has estab- 
lished an Empire Motor Fuels Committee, with the following terms of 
reference: — (1) To take immediate steps to encourage and develop the 
production and utilization of additional motor fuel supplies, or raw 
materials therefor, in all parts of the Empire, and more particularly to 
insure increasing fchii)incnts of motor fuels to Great Britain, and, so far 
as may be necessary, to the Empire overseas. (2) To co-operate with 
any Government, or incorporated or unincorporated body of persons, in 
order to further the object set forth in (1) hereof, (rl) To offer for 
ithe purposes in view bonuses or other rewards, and to incur such expen- 
diture as may be desirable, all such expenditure being subject to the 
approval of the council. 

The British Fuel Research Board has issued a memorandum regard- 
ing the use of alcohol as fuel. After referring to its great suitability 
for certain classes of motor vehicles, Sir Frederick Nathan, a member 
of the Board, states that quantities are available in the Doiniuions, 
where tlie cost of production is less, and where it is pos>^ible to grow 
Vegetable substances containing the starch or sugar necessary for power- 
alcohoL The matter w^as being investigated in various Dominions and 
Colonies. Molasses were very suitable as a raw material. Waste 
material would probably have to be utilized fur distillation purpos<ia 
owing to the commercial value of anything used for foodstuffs. The 
memorandum points out that in tropical portions of the Empire there 
are vast quantities of rapidly-growling vegetation siiitablo for the fuel, 
and research w^ork has been initiated with the object of treating such 
vegetation cheaply. 

SCIENTIFIC RESEARCH IN NEW ZEALAND, 

Considerable interest is being shown in scientific circles in New 
Zealand in the w^ork of the Institute of Science and Industry, and 
Professor T. Ilaiwey Joliiiston, wdiile on his way to the United States of 
America, was asked to lecture upon the organization and scope of the 
activities which the Institute has established. At one meeting of 
Scientists only he explained the nature of the w^ork which the Prickly 
Pear Board has embarked upon, and liis object in visiting America; 
and on another occasion he explained the functions of the Institute 
generally before a meeting of members of both Houses of Parliament. 
Professor Johnston, in a letter to a friend in Melbourne, commented 
upon the poor salaries paid to 'scientific men in New Zealand, and stated 
that in the (course of his lectures and personal discussions he emphasized 
the point tliat while the inducements offered were |>oor, it was extremely 
unlikely that good w^ork would be performed, and that only indifferently 
trained men, or iium of little or no standing, would in future offet their 
services. 


WATER HYACINTH IN CALIFORNIA. 

Investigation by the Californian Department of Agriculture has 
Jkclosed an infestation in one or two localities of the dreaded water 
hyacinth. Immediate action is therefore being taken towards its eradi- 
cation, for it is thought that Oalifomia can better afford to esepend a 
million dollars now in eradicating the thing than to have to put up with 



EDITORIAL. 


it for all time. It eventually will ruin the great majority of beautiful 
lakes and similar ])la{*es in California, to say nothing of the damageMt 
will do in irrigation and drainage; eanals and in navigable water-ways.^' 
Australian exjv(*ri<*n(*(‘ would suggest the wisdom of ,i)rom]>t [letion and 
large initial expenditure in an a.t;tenij)t to rifl llie eountry of the xScourge. 
wliieh, if uii(*]i(M*ked, will do all that tin* Californian Department of 
Agrieultnre pi'ediets that it will do. An illns! rated article in iScioncf 
and InduMrt/ (Vol. D, No. 4) indicates IIh* <‘Xtent of tlie damage th(‘ 
plant has cansed in Noav South Wales and (l}u(;erisland. Professor 
ISTewell, Plant Coinmissioner of Florida, writing about the plant, states 
that ‘‘ iher(‘ is no way of (‘Stiitiating the enormous joss wliieh this plant 
lias caused to Florida and also to ])ractically all of the other Gulf 
States. Florida is essentially a land of beantiful lakes. Alany of these 
have lKK*onie entirely coveu'ed with tin; Avater iiyacintli, and the lakes, of 
course, are of no furtlim* use for bathing, fishing, or boating, and in-tead 
of being |)ointH which are attractive to tonrists, they are merely eye- 
sores, and reseinhle nothing so much as marsh lands. During the Avar 
a couple of aviators, circling over the eentral portion of this State, 
spied what they thought Avas a henutiful grwn meadoAV, and dropy)e(l 
doAvn on it to make a lauding. They lit in a vast expanse of water 
hyacinths with si‘V(*ral feet of water undermaith, and no one has yet 
reported how nui<*h it cost the Government to get thosf^ two aeroplanes 
out.” 


SCIENTIFIC ROAD-MAKING. 

Jh'ofe.ssor Whiif(‘ld, of tin? Westt^rii Australian Dniversily, has 
circularized the local governing bodies in Western Australia with 
re.s|>cct to a f)n)y)Os(‘d lalioratory for testing road-making Tuat(‘rials. He 
points out that a suitahh* laboratory for testing Avoiild jirobably cost 
from £1,000 to £1,500, and be suggests tliat tlie Goveniimuit and tin- 
various niuiiicij»alili(;s and road boards might be Avilling to eoinbine 
to erect such a laboratory iti I’ertli. In this Avay sojne US(‘ could be 
made of tbe t<*cbnical staff of tin; University, Kven Avitli the co-opera- 
lion of tills staff, liowever, tbe Professor estimates that the laboratory 
would probably cost from £200 to £4100 a year to run, -assuming that a 
considerable imniher of tests Avould be required. 1'he circular has 
already been considered l)y several local governing hodi(*s, wlio, for the, 
most jiart, are agrt^ed as to the value of sucli a laboratory, but are not 
preyiared to contribute to its inainteuance. 

In this corinexiou it may he mentioned that last year the Tnstitutf^ 
of Science tind l)id\istry ayipohited a s])ecial committee to consider the 
question of estahlisliing a Federal organization in (mnnexion Avith the 
Institute to undertake research work in regard to road-making 
materials, &c. The committee recommended tlint a central roads 
research laboratory slionld be established to work in co-operation with 
existing State and University laboratories, Avbich Avould continue to 
carry out and develop their present Avork. (See Science and Jndusfrt/, 
Vol. I., No. 2, pp. 104-108.) The temporary Institute lias not been 
able to take any further action in this direction, and the scheme is one 
of the many wFich are awaiting 'the consideration of the Director of the 
proposed permanent Institute. 
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In America the Federal Government is spending, through the Office 
of Public Roads, a sum of £70,000,000 on road-making by way of 
subsidy on a £1 for £1 basis by the States. Already remarkable 
improvements have been effected as a result of this action, and a great 
deal has been done to open up agricultural country, to assist primary 
producers, and to increase production. 


INDUSTRIAL RESEARCH IN GREAT BRITAIN.— ITS ALLIANCE 

WITH INDUSTRY. 

The third Conference of Research Associations, established under 
the auapices of the British Department of Scientific and Industrial 
Research, was held in May last. In opening the proceedings, the 
Marquis of Crowe said that some sixteen Research Associations had 
already been created, and several more were approaching maturity. In 
fact, twenty-six were already in full swing, or were almost ripe. It 
had become almost a platitude that no distinction could be drawn 
between pure research and the application of research to any special 
industry. It would be reasonable to claim that the researches carried 
out by the industrial associations would be wider in scope than those by 
individual enterprises. 

A paper on ‘‘ The Relation of RcseaiTh Associations to Existing 
Institutions for Research” was read by Dr, A. W. Crossley, who said 
that all great industrial advances had been the outcome of pure scien- 
tific research work. Research Associations could not divorce them- 
selves from inire scientific work; rather they must regard the need foi’ 
it as the main cause of their existence, and devote their energies to an 
always closer acquaintance with this soul of industrial prosperity. The 
Government research lahoratorie.s should be kept in the closest possible 
touch witli Research Associations; but undoubtedly the research insti- 
tutions w‘th which the associations must keep in the closest contact 
were the laboratories of universities and colleges. The associations 
would bo largely, if not entirely, dependent on the universities for a 
supply of research workers. 

Mr. J. W. Williamson read a paper on “ The Staffing of Research 
Associations.” Assuming, he said, that the research staffs of the asso- 
ciations were to be recruited from t.ho=e science graduates of the univer- 
sities and higher technical colleges, who had already had some training, 
8^y, two or three years, in research, it would seem that an initial salary 
of £400 per annum was the minimum that should he offered to an 
ordinary member of the research staff. 


INDUSTRIAL RESEARCH FELLOWSHIP. 

The Mellon Industrial Research Institute, Pittsburgh, has issued 
its seventh annual report on the system of Industrial Fellowships, which 
was established on a permanent basis in 1913. Aocording to this 
system, an industrialist, company, or association of manufacturers 
having a problem, or group of problems, requiring investigation may 
become the donor of an Industrial Fellowship by coutrihntm^ the 
Mellon Institute a definite amount of money for a period of not W 
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than one year. This sum must he sufficient for the purchase of all 
necessary special apparatus or other equipment, as well as to furnish 
the salary of the I'osearch man or men selected to work on the particular 
problem. Each Industrial Fellow is seletited carefully by the Institute, 
which provides accommodation for the investigatory work, furnishes 
the permanent equipment, affords library and consultative facilities, 
gives careful direction to the progress of the research, and provides an 
atmosphere which is conducive to productive inquiry. All results 
obtained during the course of the Industrial Fellowship belong exclu- 
sively to the donor. 

In March last tln^re were 83 fellows ’’ at work at the Institute, the 
total amount of the foundation ” sums being £59,000. A number of 
the fellowships were founded hj'- associations of manufacturers to inquire 
into problems connected with a variety of subjects, including leather- 
belting, fibres, magnesia, insecticides, laundry processes, and refrac- 
tories. The amounts of tlie individual foundation sums range frouj 
€420 to £8,200 per annum. 


NEW METHODS FOR CHEAP FUEL. 

(h).sts of heat and power are likely to be much reduced by the use of 
the n(»w colloidal fuel, described at the recent spring meeting of the 
American Chemical 'Society, held in St. Ix>uis. A combination of finely 
divided coal dust and of waste from stills, which is held together in 
emulsion form by soap-like sSuhstances, this fuel, it is said, will 
undoubtedly have an important effect upon industry. In view of the 
many inquiries made from all jiarts of the country, tlie paper describing 
this new factor in industrial economy is produced in full in a recent 
number of tin* Journal of [nJmlrial and Engineering Clieniisiry, Its 
author, Mr. Jerome Alexander, of New York City, gives due credit to 
all concerned in tlic development of this latest application of colloidal 
chcjmistry — that braneh of science which relates to substances in a state 
of fine suspension, such as may he found in emulsions and gelatine. 
‘^What promises -to he one of the most far-reaching advances made 
under the stn\ss of the rmmt war,'’ writes Mr. Alexander, when neces- 
sity literally was the mother of inwntion, is the disetovery that by means 
of a suiUble fixation, or peptizing agent, and suitable treatment, very 
large percentages of cheap tars and finely powdered coal waste may be 
dispersed in fuel oil with a sufficient degree of permanence to enable the 
mixture to be .stored, piped, atomized, and hurnetl practically like fuel 
oil itself. Since it will at one stroke relieve ibe drain on the earth’s 
rapidly-diminishing stores of petroleum, as well as lead to the efficient 
utilization of all kinds of coal waste, such as culm, screenings and dust, 
inferior fuels such as peat and lignite, and even celluh>s<^ waste, such as 
slabs and sawdust, this new composite fuel may be hailed as a powerful 
factor in the conservation of our natural resources and as a last'ng 
benefit to mankind. Realizing the vital importance of the Allies’ oil 
supply in the conduct of naval, military, and mannfaclnrlng operations, 
the Oerman submarines bent every effort to destroy tankers. Marshal 
Foch is said to have cabled America: yon don’t keep up your 

petrofeum service, we sh^ lose the war,’ While the Allies’ navies were 
aealitig peril in a most decisive fashion, Lindon W. Bates, of 
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New York, head of the Engineering Committee of the Submarine 
Defence Association, with the assistance in laboratory matters of Dr. 
S. E. Shepperd and other diomists of the Eastman Kodak Company, 
courteously opened to liini, devclop(‘d a colloidal fuel which, by prac- 
tically doubling the usefulness of every oil cargo, would of itself have 
materially assisted the defeat of the (‘fforts of the Hun. Coal or other 
combustible solid,” says Doctor Alexander in explanation, ‘Ms prepared 
for dispersion by being pulverized so that about 95 per cent, passes 
through a sieve which has one hundred meshes to tlie square inch. This 
means, of course, that hy far the greatest W'eight is in particles hundreds 
uiid hundreds of tinios largt'r than colloidal dimensions.” Doctoy 
Alexander also described liow tiiis new development in chemistry was 
employed by war vessels in creating colloidal clouds for smoke screens 
in order to outwit the pursuing submarines. 


The British I^epartjnent of Scientific and Itjdiistrial Kesearch has 
approved of the formation of a Research Association for the Motor 
Cycle and Cycle Car Industry, and a grant wdll be made to the Asso- 
ciation from the fund of £1,000,000 made available by the (fOV(‘rnmeiit. 




ISTATUliE VERSUS THE AUSTRALIAN. 


Nature versus The Australian. 

By GRIFFITH TAYLOR, D.Sc., B.E., B.A*, Associate Piofetsor o£ Geography, 
University of Sydney. 

All Australians arc anxious to see llieir liorneland develop speedily, 
30 that it Tfiay eoriio as soon as possible into its proper place in the 
comity of nations. There are two distinc.t inethoiU of helping toward 
this happy goal. One of these follows what we inay call commercial 
lines, and the other (not necessarily antagonistic) travels over the 
accepted routes of scientihe research. 

The former plan may he likened to jnitting all the best goods into 
the window, and, having attraeled the customers, to see that th(‘y pur- 
chase something. The otlier method is to give as much attention to 
the less valuable «as$ets as to the most attractive, in the full heliet' ihut 
thorough knowledge will pay best in the end. The only antagonism 
arises when the exponent of the former method complains that the 
scientist spoils his chances by a too-open discussion of disabilities which 
were better disereotly hidden ! 

However, tlicre is much less of this false patriotism nowadays. The 
authoriticsS are encouraging the investigation of tlie physical controls 
which govern conditions in onr less jiopnlons areas, believing that only 
by so doing can we make the best of our heritage. It is entirely with 
the object of helping this good work that the following article is written 
— for, to continue onr parable, nothing can be such a bad advertisement 
as a misled or discontented jiurchaser. 

One may misquote a well-known ««aying — Tliey little know of this 
lone land, who only this land know'^; and wo can only hope to arrive 
at th(‘ possibilities of Australia and can only eslAnate its resources by 
comparing them wilh similar assets in other countries. Isolation has 
its advantages in some respects. The tight little island no doubt 
kept free from nu’dieval wars, but its marvellou.s pn)g^-ess was cliicdy 
due to its natural resources in climate and coal. Here in Australia 
isolation is also advantageous in times of trouble, but in times of |.)eace 
it tends to reac: adversely on the national character, fo^terlna', perhaps, 
too optimistic a trust in ISTature’s endowriient of the continent. 

This article will therefore he largely concerned witli comparisons 
based on recent pliys’Ograjdiic research, aial we shall find that we have 
reason to he proud of the future of Australia, even though it is not so well 
endowed as the older centres of white settlement. 

Australia is particularly well suited for climatic studios, since it has 
the least diverse topography of all the continents and the most uniform 
outline. Hence it is free from variations due to elevated plateaux, 
high ranges, or deep gulfs and inland seas. 

Unfortunately, these very characteristics are a distinct handicap as 
a dwelling place for man, and we may well devote some time to a con- 
sideration of how such physical controls affect Australia. 

If we glance at a world-map representing either population, or 
vegetation, or rainfall, we shall find that the most striking feature in 
all three maps is the belt of empty arid lands which lies along the 
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tropics in both hemispheres. (See Fig. A.) These are the regions 
where the trade winds are supreme; and where they blow from the con- 
tinents to the ocean they are desiccating winds. Their realm covers 
half the surface of the globe, and where a broad belt of land is affected 
(as in Australia and Northern Africa) the result from an economic 
point of view is Avell-nigh disastrous. 

Here, then, is tlio first and the chief burden which Nature has laid 
on the Australian. Nothing can make up for the large extent of our 
continent which lies below the constant sweep of the desiccating trade 
winds. It is no help to know that in fairly late geological times the 
continent extended into more clement regions to the south and east 
where the climate undouhtedly better suited for closer settlement. 





Ha B. 

Hi« fifuret thow the number of mmdtt with an avera^re wet bulb over 70*^ F. 

The black areas are over 2,010 feet above sea-level. 

In Cretaceous times our land probably extended from Adelaide to 
Macquarie Island and New Zealand. Moreover the trade wind belt 
was interrupted by a great sea (extending from the Bight to New 
Guinea), in wdiich were deposited our well-known artesian water-bearing 
strata. At this date the Western Australian interior (now a desert)’*' 
Was almost certainly visited by constant rain-bearing winds, and the 

* in the is wuiitry WMjivinjf les<i than fO int'h(‘s <»f raiiifall. an<l at best 

r!a|iabl« only o( (vmtpailoii. 
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vegetation wa-s correspondingly luxurious. Possitly the eighty palms 
which occur in Palm Valley in Central Australia are the last descendants 
of tlr’s luxurious flora.* We must cco 500 miles away across barren 
sandridge country to the north to find another specimen. 

There ^’s, of course, some compensatmn in the well-watered east 
coast for the barren interior and west. Queensland owes much of her 
prosperity to the constant south-easters, which give her the heaviest 
rainfall in the continent. Hereabouts they blow from sea to land, and 
impinging on the elevated coa.stlands, they deposit as much as 14 feet 
of water per annum in the Cairns district. 

There is little doubt, however, that a site .some ten geographical 
degrees to the south of our present position would have made Anstralia 
a rival of the United States of America, whereas her natural assets 
cannot compare with that country. Onr latitude is, therefore, a severe 
handicap. 

We may now consider the topography in some detail. Here also 
it must be admitted that most large land areas are better served by 
Nature. In temperate lands large areas of lowland are the most suitable 
for white settlement, while in the tropics y)lateaux are much to be 
desired, as far as the comfort and health of the white race is concerned. 

Large areas of tropical America (North and South), of Asia, and 
of Southern Africa consist of highlands over 2,000 feet above sea level. 
Only in Northern Africa and Australia has Nature boon niggardly. 
It is an instructive parallel to compare Rhodesia vvitb tropical Aus- 
tralia (which is a little over double its area). About 90 per cent, of 
Rhodesia is a plateau with a correspondingly cool climate. Only 4 per 
cent, of tropical Australia is so favoured. (Sec Fig. B.) 

In the Atherton plateau, in North Queen .si and, we have a most vain 
able tract of country, where farming and dairying are already being 
extensively carried on. It is situated within 18 degrees of the Equator, 
and an area of some 12,000 square miles is 2,000 feet above the sea. 
No doubt electric power will be developed on the eastern flank of the 
plateau, which dips steeply into the Pacific, and is watered by many 
small rivers. 

But it stands almost alone. On the tropic is the Maedonnell Range 
region. Tliis, however, is in the centre of the trade wind area, and the 
rainfall i.s too low for a heavy population, although the climate is 
excellent for the greater part of the year. In the Kimberley region, in 
Western Australia, is another small plateau, and near the Fortesciie 
River (on the tropic also) are some highlands. Temperature and rain- 
fall conditions are somewhat adverse in both these regions, and they can 
never approach tlie Atherton plateau as a nucleus of white settlement in 
the tropics. 

It is often stated that a high range, re.sembling the Andes, in the 
heart of the continent would save our interior. This is improbable. 
If we look at similar latitudes in South America we see that the flanks 
of the Andes where they cross the tropic have a rainfall below 10 inches, 


Probably in Piloceno times this regl’?!! was much bettor waters. (Seo Climatic Cycles/* 

in Bibilography.) 
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althoiii^h they tower 25,000 feet above the sea. If the atmospheric 
currents contain no moisture, it matters nothing if the mountains deflect 
them high up into cooler regions — no rainfall can be condensed. 

In our temperate areas it would doubtless be an advantage if the 
highlands were disposed at some considerable distance from the sea in 
place of being elevated along the actual margin of the continent from 
Cooktown to the Victorian Granii:)ians. Wo sliorild then have many 
‘^Yarra’^ and ‘MJawkeshury rivers — perhaps rivalling the Murray 
in size. They would lie fed by numerous tributaries and bordered by 
fertile plains. Under pnvsent conditions our largx^st rivers resoinble rlui 
Nile, their lower courses being situated in much more arid country 
than the headwaters. Thus the Diauiaiilina, Barcoo, and Paroo rarely 
reacli their oulh't.s. IMie Warrogo, Ihirling, and haclilnn often cease 
running, while tlie Murray occasionally dries up as it traverses the low- 
land bolt, which receives only 10 inches or so of rain per annum. 

However, all this country is favoured by its g(;ological structure. 
Given a region with insufficient rainfall, it is obviously an enormous 
asset if a subterranean supply can be tapped. In the eastern half of 
Australia .Nature lias compensated for her disposition of the insrhlMmls 
by placing a series of ])enneable .sediments fat various depths to 5,000 
feel below the vSiirface), in which a considerahlt* pro}>ortion of the rain is 
c(dlected. The origin of the artesian water is still a vexed one, but the 
balance of opinion certainly favours present rainfall, and possibly 
Pleistocene ground-water rather than ^‘ plntonic” sources. There arc 
also several other small artesian basins, hut tiicy do not compare in 
importance with the Queensland hasui. (See Fig. B.) 

Wtirping in fairly recent geological time has built, up the main 
divide in Queensland and New South M’^alos. Th(^ n plumed edges of 
the. mesozoic sediments are supposed to catch the rain in the better 
watered areas, and carry it slowly to the north, west, and south-west. 
Some of it Imbbles up naturally in the mound springs near Lake Eyre 
on its western boundary. In Queeuslatid alone there are 2.000 artesian 
bores, and there are also many in north-west New Soutli Wales and in 
the north-east corner of Soutli Australia. 

Unfortunately, there is little hope of this water aniountiiig to more 
than is required for stock. It is doubtful if it can over be used for 
agriculture. It is folly to state (as iu a recent imposing publication), 
“As 22,000 square miles of Algeria have been reclaimed by artedan 
water, there is no part of Australia in which cultivation may not become 
ultimately ])ossil)le.'’ The truth is (unless we got settlers of llie IndiaTi 
ryot class) that there is little hope of any cultivation of inn>ortanco 
based on this supply. On the other hand, tlie pros)>ority of tlie pas- 
toralists in Western Queensland is largely due to this form of Nature^^ 
bounty. Unfortunately, the supply is certainly diminishing. 

Some readers may he surprised that so little mention is made of 
irrigation. While this may lead to the settlement of many thousands 
in favoured localities, it can make no practical (liffereiiee to the general 
character of a continental surface. There are about 1,000,000 square 
miles in Australia receiving less than 10 inches per annum. In Victoria 
there are about 600 square miles of irrigated lauds; in New South 
Wales about 400, and quite negligible areas elsewhere. Hence, with 
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the choicest sites occupied (though not necessarily half of those avail- 
able), only about one part in a thousand of the lands needing irrigation 
has been benefited. 

One other aspect of the topography merits some attention. All our 
important highlands are collected along the eastern and south-eastern 
coasts. They are probably largely due to wrinkles in the earth’s cnist, 
formed by pressure directed against the Western Australian massif. 
(We see certain drowned wrinkles ” of similar origin in the festoons 
of islands — Solomons, New Hebrides, Tonga, New Zealand, &c. — which 
border our eastern seas.) 

Hence our main mountain valleys are usually disposed along a 
north-south axis, and they obviously lie in just the wrong direction for 
facilitating access to the east coast. The rivers have a tendency to flow 
in meridional lines, as in the Snowy, upper Murrumbidgee, Tumut, 
upper Lachlan, Shoalhaven, Nepean, upper Clarence, Dawson, Biirdekin, 
&c., and this disposition of the “ grain ” of tlie countrv lias necessitated 
very difficult railway grades just iu the most populous part of our 
country. For years it absolutely prevented the construction of coastal 
railways, which are only now creeping slowly from port to port. 

From the Darling Downs, in Queensland, to Kilmoro, in Victoria, 
there is only one natural gap in the highlands below 2,000 feet (at 
Cassilis, behind Newcastle). Th*s is a distance of 800 miles, and it is 
extraordinary that no railway has yet taken advantage of this low grade, 
which leads directly from our chief coalfield to the interior. (See 
Fig. B.) 

Per contra, the coral polyp has taken advantage of the waiting 
shore line of Queensland, and has burlt up a battlement of coral reefs 
for 1,000 miles in the same north and south direction. This insures one 
of the calmest sea routes in the world, tliough possibly the sea-captains 
could dispense with the placid seas if they were free from the dan- 
gerous and ever-^growing reefs! 

Let us now glance briefly at the climatic controls which affect the 
development of Australia. We are concerned primarily with tempera- 
ture and rainfall, but we shall find that the humidity is of great import- 
ance in connexion with tropical settlement. 

Since the soutliern hemisphere consists so largely of water, it is 
natural that on the whole it should have a cooler temperature than the 
northern. But where large masses of land are involved this difference 
practically vanishes. Tropical seas have a temperature of 80 degrees F. 
fairly generally, and the effect of a large ocean does not extend indefi^- 
iiitely inland. If we consider actual temperature records we find that 
four regions in the world exceed an annual average temperature of 
84 degrees F. Tliese are around Timbuktu, Massowah (on the Red 
Sea), Tinnevelli (at the southern tip of India), and Wyndham, in 
north-west Australia. The two former are arid. The two latter are 
very wet in the hot months. Hence Wyndham (with 84.8 degrees F.) 
is undoubtedlv one of the least favoured regions in the world so far as 
temperature is concerned. 
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The “ heat equator ” must be drawn through Wyndliam, Darwin, 
!(nd Thursday Tsiarul, for these places are much hotter than any to the 
north or south. We are unable, therefore, to say that tropical Aus- 
tralia is. cooler than other sirnd'irly placed rcj:ions, with the possible 
exception of North Africa. (The current temperature maps have 
fostered the error hy recording temperature rr*dnced to scadeveJ instead 
of the actual temperatures of the places concerned. Consider what this 
means for regions like Mexico.) 

Heat as stich is not of paramount importance, providwl it be dry 
heat. In this respcict Australia is fortunate in her arid interior, for 
the Imrnidity is nevcu* very high exee])t in the eoastlands. Throughout 



Economic regions of Australia based on variations in the amount, season, 
uniformity, and reliability of the Rainfall. (For regions see Text.) 

the summer moiitlis only the region norih of a line tliroiigh Broome, 
Daly Waters, and Rockhampton has a liigli hiunidity. If is very hot 
inland, certainly, with many days in succession over 90 degrees. The 
human organism can boar this witliont mnch discomfort or loss of 
health, provided the air be dry — but it is otherwise with ])lant life. 
Hence, from a hygienic point of view, a low rainfall is desirable in our 
tropics, but from an e<?ononiic point of view this is disastrous. 

We shall do well to consider the incidence of the rainfall at this 
stage, for this element is the controlling factor over almost the whole 
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of our continent. Every one knows that our fertile areas are disposed 
like a green garland around the arid interior. The wreath is broken 
on the west coast, where the out-flowing trade winds have dried a belt 
from Shark Bay to North-west Cape. It is very narrow along the 
Bight, and appears to be very broad along our northern coasts; and, of 
(iourse, the belt of pasture and forests is best developed dow^n the eastern 
coast. 

If we w»alcli how the rain belts vary from month to month we fitid 
that the.y march south with the sun. In mid-summer the northern belt 
(fed by tropical low-pressure systems) extends to Alice Springs. Ti: 
winter the southern belt (controlled partly by Antarctic* systems) moves 
north to Port Augusta, or farther. (Sec Fig. C.) 

ITenee there is a drought in the north during the colder months, and 
a drought in the south during the warmer months. Tliis distinction is 
perhaps more important than the season of the rain, as we shall set> 
later. 

In the centre and west centre the rainfall is very low, and is due to 
erratic thunderstorms. In the east special coastal storms favour tht' 
littoral at most times of the year, especially in autumn; and in Queens- 
land, as we have seen, the trade wind brings rain almost all the year 
round. 

Hence our chief rainfall regions are four in number: — The uniform 
rain in the oast and south-east; the wdnter drought region in the 
north; the summer drought region in the south and sontb-west; the 
arid region in the centre and central west coast. All our primary indus- 
tries — other than those of mining — are determined l)y thest' conditions, 
hut one further feature remains to he discussed. 

It is a truism that if the rahifall were onlv reliable it would not 
matter so much if it were comparatively small in amount. By long 
experience farmers have learnt that in the Wc\st(*rii Australian wlnait 
belt a lower rainfall will suffice than in western New South Wales. 
Now that our records are fairly complete iti many parts of the Coiu- 
inon wealth it is possible to study this aspect scientifically. 

Consider the following table, where the same months in consccuilvr 
years have Ixam taken at the places named. 


Unrkuablk Kainfall. 


Onslow (Western Australia) 

April, 1900 .. irO" 

„ 1901 . . 0 

( April Average, 0 ' O'") 

May, 1900 .. 10*5' 

i „ 1901 .. or.' 

(May Average, 1*0*') 

Borroloola (Northern Territory), . 

j 

March, 1899.. 29*0-' 

,, 1900 .. 0*5^ 

(March Average, 6 0"') 

Feb., 1896 .. 21*4" 

„ 1897 ,, 4*7" 

(Feb. Average, 7*4/*) 

Charlotte Waters (South Australia) 

March, 19()8 .. 5-0* 

„ IW .. 0 

(March Average, 0*7') 

Jan., 1877 .. 9*7* 

„ 1878 . . 0 

(Jan. Average, 0'8*) 
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One often hears that agriculture may be found profitable in the 
interior w‘'ere the avoraffe rainfall is 10 iiielie.s, because wheat can bo 
grown with such a rainfall in the Mallee or in the northern region of 
Western Australia. As a rnatler of far*!, noiic of the Mallee is below 
10 inches — and I have never been able to find a i‘ogion in Western 
Australia below 10 inches where wheat is grown at all regularly. 

If the rainfall at the right season exceeds 11 or 12 inches, and 
is Teli(thl(% well and good. But, as I shall now proceed to sliow% the 
greater part of arid Australia is cursed, not only by a, low rainfall, but 
by a very uncertain one. By a method of reckoning, which I have 
explained elsewhere,* I have drawn up the reliability isopletbf shown 
in Fig. C. 

The most variable region in Australia is around Onslow (W.A.). 
The best is around Pertli, in the same State. The reason for the 
success in wheat in the south-west corner (Swanbuid) is shown at a 
glance. All the arid country (under 10 incdies |>er year), except in 
SwanliiTKl and along tlie Trans-Australiaii Raihvay, has a variability 
exceeding 20 per cent, of it.s average total. Mor(H>vei\ a great deal of 
the country, with ])etter rainfall — especially to the soiitb of the Gulf of 
Carpentaria — has also a very erratic rainfall. Thus the Barkly Table- 
land seems to be a very unpromising tagricultural region, in spite' of its 
average of 15 or 20 i]iebe.s a year. 

As regards future ])rospeets of settlement as based on rainfall, .ve 
may subdivide Australia into seven regions. In tlie followung table the 
regions are arrangcal a})proximately in order of value. (See Fig. C.) 


Class, i 

Chioi’ lAU’alirfo.s. 

1. Uniform 

2, 

With winter maximum . . 

With summer maximum . . 

j Riverina, Victoria, Taa- 
1 mania 

ICastern Queensland, north- 
e»ast oi New South Wales 

3. Seasonal, but reliable , . 

Moderate winter rain 

“ Swaiiland ’’ (Western Aus- 



tralia) 


Summer rain 

Kimberley and Northern 



Territory 

j 

Arid winter rain 

Coolgardie to Broken Hill 

6. Erratin 

Summer only 

Ri Iba rra , Maodonnolls 

7 

Arid only 

Central Australia 


Our agi’iciiltural and pastoral production can be classified in terms 
of these regions. Thus all the important timber areas are confined to 


* Sae Fig. 125 in Aui^ralian Meteorology, 1920. (Oxford University Press.) 

tr«oirfee%, a terni akin to contour; {.€.» a line through localities ^ xpericntnng the same conditions, 

467 




SCIENCE AND INDUSTRY. 


the uniform belts. Here are the soft woods of the Queensland jeoast — 
the hardwoods of the south-east and of the south-west. Contrary to 
existing vegetation maps, there are no tropical rain forests of any value 
along the uortli coast, for tlie long winter drought prohibits their 
growth. 

The farming and close white settlement area is also confined prac- 
tically to regions 1, 2, and 3. Sheep are found chiefly in 1, 2, 3, and 5, 
though a few (perhaps 2 per cent.) occur in 4 and 7. 

Cattle will do well in rougher, hotter country than sheep, and so 
predominate in 4, and are fairly abundant in 6. Dairy herds, of 
course, exist throughout 1, 2, and 3. I have worked out the climatic 
coutrols for cattle, sheep, and wheat very fully in Meteorological 
Bulletin No. 11, Melbourne, 1916, wdiich is illustrated by 18 maps 
in colour. 

A very important asset is the mining industry. Remembering the 
settlements at Kalgoorlie, Broken Hill, and elsewhere, one is apt to 
attach, perhaps, too much importance to mining ns a means of settle- 
ment. It has been calculated that only about 120,000 people ai‘e settled 
in mining regions which would otherwise hardly be inhabited. Many 
of our mines are in good pastoral and agricultural land, where it is 
difficult to say what w’ould have occurred if fhe mines had not been 
discovered. However, there is no doubt whatever as to the value of the 
early gold mines of Broken Hill, of Mount Morgan, Kalgoorlie, and 
the West Tasmanian mines in attracting settlers to Australia. The 
population graph shows very clearly a direct response from abroad; 
and, of course, much of this wealth is used to develop many other 
phases of activity. 

The mineral wealth does not lend itself to generalisations so readily 
as do the climatic controls. One may, however, point out that the 
geological map naturally gives a very good clue to future mineral 
regions. For instance, many people fancy that the unknown arid 
interior is very likely to produce another goldfield region, like that 
extending from Southern Cross to Laverton and Cue in Western Aus- 
tralia. This is distinctly unlikely, for there seems to he a great change 
in the geological .structure a little north of the Cue-Wiluna line. (See 
Fig. B.) The strata are much less disturbed, and probably mucb uew^er. 
In fact, we can say safely that no such widespread field can possibly be 
discovered, thougli smaller fields and valuable mines will doubtless be 
opened up from time to time. 

All the lowdand country from the Gulf of Carpentaria to the mouth 
of the Murray is also too recent and iindisturhed for mineral solutions 
to have penetrated it. However, no one can say that Nature has been 
niggardly in her store of mineral deposits in Australia. 

The chief interest to the economist, perhaps, lies in the coalfields. 
The surpassing w^ealth of the United States of America, of Britain, and 
of Germany is almost wholly due to their stores of buried energy. The 
much-talked-of ‘^decliTae’^ of France is due to her meagre supplies of 
industrial fuel. Lack of coal has hampered her industries— whereas all 
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the great white popuIatioTis have developed on the coalfields. (See the 
most valuable article by Politicus ” in the Fortnightly Review for 
February. 1918.) 

Since this is the most convertible of Nature’s gifts to man, I have 
tabulated the world’s chief sources of supply. (From the Geological 
Congress Reports on the Coal Resources of the World.) 


L U.S.A, 

2. Canada 

3. China 

4. Germany 

5. Britain 
0. Siberia 
7. Australia 


Tons of coal x 1 0^ 


3 , 838 '! 

1,2.34 VThe great coal countries. 

995J 

4 ? 3 ! 

189 I Important coal co\mtries. 
173 f 


7,017 


The w^orld’s available supply is said to be about 8,000 x 10° tons, so 
that these seven countries control practically the whole amount. India 
(79), Russia (60), South Africa (56), Colombia (27), France (17), 
and Belgium (11) obviously follow a long way behind. 

It is gratifying to see that Australia ranks fairly high in the list. 
Her fields are all distributed along a belt from Hobart to Townsville; 
but the chief settlement will always ' be around Sydney, Morwell, 
Brisbane, and in the Fitzroy bisin. As we have seen, this is the best 
favoured region as far as chmate is concerned, so that Nature herself 
.seems disposed to bring about more and more centralization. 

One problem to which much attention has been given still remains 
to be discus.sed. This is the probable trend of settlement in our tropics. 
Obviously the most logical method is to find what foreign regions will 
compare with our regions, and to see what experience teaches in those 
regions. 

While bare climatological data do not completely define the environ- 
ment of a locality, still they give valuable clues. 1 have published else- 
where a table showing that Broome is a liomoelime (similar climate) of 
Banana at the mouth of the Congo.’^ Carnarvon and -Wiluua resemble 
German South-west Africa. Darwin is like CnUack, on the east coast 
of India, Townsville ’s like Calcutta or Rio, and Wyndbajii like Tinne- 
velli, at the tip of the Peninsula of India. 

These parallels must give any one pnn.se who wishes to settle white 
women and children on our northern tropical coa.st3. The matter is not 
fully investigated, and it is quite possible that the wind factor (which 
is I’arely recorded in suitable form) may have an ameliorating effect on 
the human organism. We have, however, no valid reason for believing 
our winds to be more beneficial than the winds of these other tropical 
localities. 

An appeal to the readings of the wet bulb thermometer (which were 
long ago installed by the Coipinonwealth Meteorologist) gives no more 
favorable results. If we assume that an average monthly reading of 

* Auttraiim Mtimrolog^^ 1020. Oxford University. (220 illiis.) 
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70 degrees wet bulb is the limit of comfortable living for white families, 
then the following table is not encouraging as regards our northern 
coast lands. (See Fig. B.) 

S::ale of Discomfort, based on Average Wet Bulb. 


Based on the Graphical Study of Climate in Meteorological Bulletin No, 14:. 




45^- 55*’ F. 

lIKWt 

comfortable. 

r»5" (>5 ■ 
occaBionully 
uncomfortable 

05 • 75" 
oftoa 

uncomfortable. 

Over 75’ F. 

almost 

contiiniously 

imroinlortable. 

Melbourne 


Months. 

(> 

Months. 

b 

Months. 

0 

Months. 

0 

Sydney 


5 

7 

0 

0 

Hobart* 


(i 

3 

0 

0 

Coolgardie 


7 

r> 

0 

0 

Perth 


5 

7 

0 

0 

Alice Springs . , 


5 

b 

1 

0 

BriBbane 



4 

5 

0 

Townsville 


0 

3 

0 

1) 

Nullagine 

• ' 1 

0 

5 

7 

0 

Wyndharn 


0 

:i 

a 

b 

Darwin 


0 

0 

i ti 

b 

Thursday Island 


0 

0 

! b 

b 

Wellington (Now Zealand) 


^ 8 

4 

0 

• 0 

fjondon* 


o 


0 

(» 

New York* 


4 


2 

0 

Batavia 


0 

0 

Kl 

2 

Madras 


0 

0 

(i 

<) 

Sierra Leone . . 


0 

0 

0 

12 

* .Some inoiitli.s bel«*w 45" ; ix., 

cool, but coimui t.'ible. 



However, in this, as in other controversial points, the last word is 
not yet said. But obviously our tropical problem is a climatological 
one, and it would seem obvious .that money might well be spent on an 
investigation along these lines. 

In no other portion of t) e world, so far as 1 am aware, is there a 
settlement of northern Europeans resembling our sugar-growers in the 
Cairns district. Jn Brazil, near Kio, are some Sj)anish and l*ortuguese 
— but they belong to a much warmer dime originally. All honour, 
therefore, to the Australians, who are very practically fighting Nature 
in their attack on the luxuriant wealth of the tropics. 

I must not neglect to point out that we have been favoured with an 
almost complete absence of the worst tropical diseases. Malaria is cer- 
tainly diminishing under adequate sanitary treatment. Yellow fever 
and beri-beri have never been of any great importance. These diseases 
have been the greatest enemies in other tropical regions, so that the 
paucity of our aboriginal population would seem to be a distinct advan- 
tage as lessening the risk from such contagious diseases. 

I have now traversed rapidly most of the ground indicated by the 
title of the paper. ^ In conclusion, it has seemed to me possible to make 
a first approximation to a map showing the habitability of the earth. 
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The study of future white settlement gives very definite eonclusioiiH 
as to the status of Australia. By dividing the world into 74 natural 
regions, each assessed quantitatively for (3) temperature, (2) rainfall, 
(3) coal, (4) location, it was possible to draw up a map which showed 
the areas of potential white population. Western Europe, Eastern 
North America, and North China (though this does not concern white 
folk) sliowcd the highest figures — with considerable arenas where over 
200 people to the square mile would settle. 

The ITiiited States is well entitled to call itself (in the material sense 
at least) God's Own Country.” The Japanese realize the value of 
Northern China, and heT:ce rhev do.sirc lo obl/iin contro] of it. In the 
southern hemisphere, New Zealand and South-east Australia are the 
most favoured. bein<r able, perhaps, to tak(‘ uli rnately 120 people to 
the square mile. There are, however, ranch larger areas of moderate 
habitability in South Africa and South America. (See Fig. A.) 

Grouped in nations, we may show that the British Empire (when it 
is saturated ” to the extent of Enro]»c to-day) may reach a potential 
white population of 377.000,000. 

The following table gives my conclusions for a future date, which is 
l>y no means outside the province of present-day politics: — 


Taulk TxnKWTiNo Fen KK Wmtte Settlemeivt. 



' nriM-h 

! (V))itn*!. 

^ r.s.A. 

(.’ontrul. 

! 

Ollier 1 

staler j 

Total. 


Millions. 

• Million.^. 

I 

Millions, i 

Millions. 

1. North America 

170 

' 5 1 3 

10 : 

702 

2. Europe 

(»0 


320 ; 

380 

3. Aigiuitiuf*. &c. 


! 

115 1 

115 

4. South Afri('a 

. ' TO 

! 

C» ; 

82 

r». Australia and New Zealand 




<>2 

Total 

:{77 

i 5i:i 

457 i 

1 2^47 


It was not jiossihle within the limits of tlii.s article* to give much of 
tlie (lata on vvliich my conclusions are based. Readers wlio are interested 
may consult the following books and memoirs by the writer:— 

1. Texl-hnok of Avfitralian Mcieorology. (229 illus.) 1920. 

Oxf 0 rd Uii i v ersi ty. 

2. AvstraUan Physiography. (3rd edition revised.) 3919. 

Oxford University. 

3. Climaiic Control of AustraUan Produciion. 3935. Meteoro- 

logical Bulletin 11, Mclhounio. 

4. Control of Settlement by Temperature, etc. 391(5. Meteoro- 

logical Bulletin 14, Melbourne. 

5. 77«c Ausiralian Environment. (380 illus.) 1918. Memoir 

1, Commonwealth Institute of Science and Industry.* 

•A fairly complete Bibliography of kindred literature appeals at the end of the monogiaph. 
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6. SeUlement of Tropical Australia. 1918. Ro pal Geographical 

Society, Brisbane.* 

7. Climatic Factors in AitstraKa. 1918. Commonwealth Year- 

Booh, Melbourne. 

8. Physiographic Co?itrol of Exploraiion. 1919. Oeographical 

Journal, London. 

9. Climatic Cycles and Evoluimn. 1919. American Geographical 

Review, New York. 

10, Agricultural Meteorology of A usiralia. 1920. Quarterly Journal, 

Meteorological Society, London. 

11. The Fringe of the Ausiralian Desert. (In the press.) 

• Uepubllshod by th<! Aim'rican iloograjihital Socudy, August, JOlt). 


NotHinc: ffreat in science has ever been done 
by men, whatever their powers. In whom the 
divine afflatus of the truth-seeker was wantinfi^- 

HUXLEY. 
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Beneficial versus Injurious Insects. 

By EWEN MACKINNON, B.A.. B.Sc. 

IiiBoets, ihougli siuall iu size, are capable of causing considerable 
damage and of i)rodvicing riiiich loss, but tlic enormity of the losses 
is not geiHoally recogiiistMl. Their de}>redations are so varied, and 
yet so extensive*, that all sections of the coinnnin'ty directly experience 
their attacks at some time or other. Let figures speak. The Uni tod 
States of America estimates for the annual losses on animal and plant 
products average over 10 per cent, of the total value, ajul for 1015 are 
given as approximately £2Jl(i,000,000 ; and for 1017, £260.000,000. On 
a similar estimate, tin* losses in Australia nnist have been in the vicinity 
of £18,000,000 in 1017, when the production was £183,000,000. 

While the damage done by insects is admitted to be enormous, it 
must not I'O sup[) 08 e.d that all insects arc injurious. As a matter of 
fact, ibere are more insects that are eitlier l>onefieial or noii-injurious 
than there are injurious forms, and man owes mucli to the beneficial 
i insects, especially those that render gotnl service in keeping the injurious 
forma iu chock. 

Beneficial inseiMs have been broadly classed into five grc.ups, as 
follows : — 

(1) Insects that prey ou or are parasitic up‘m injurious forms. 

Many example.^ are to be found in llie ladybirds, ground 
beetles, hymenoptera, and cliptera (flies). They arc said 
to bo eritomophagous insects. 

(2) InsotUs that i)ol Unate flowers, c.y., bees, aut.<, wasps, moths. 

(3) Insects that feed on dead or decaying organic matter, hence 

cal led Sat re u gers. 

(4) Insects that serve as food for fish, birds, and other animal 

life. 

(5) Insects tliat si^crete or elaborate substances of commercial 

value to man, e,g,, the honeybee, lac iii.sect, silkworm, 
cochineal insect. 

It is the fir.st group that interests us at the present time, though 
reference may be made to two tliiiigs before dismissing the other 
groups. 

(1) In connexion with the Sheep Elowfily problem, it has been 
suggested that greater use might bo made of scavenger beetles. As the 
blowfly, and certain other flies that carry disease, breed in animal dung, 
it is possible that carrion beetles may help largely in the prevention of 
fly development by the destruction of much of the carrion — and inci- 
dentally destroy many fly eggs and larvte — in which flies develop. 

(2) The Germans have always been most expert in their application 
of science to industry. In their search for fats during the war, they 
were practically exploitia|!f the blowfly. Millions of hlowdlies were 
induced to breed in fish waste. After the larvas had reached a certain 
stage df deyeJopment, they were used as a source of oil. As much as 
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1. Of»nc> Branch with Cottony Cuthlon Scale Ucoryo). 2. luulyl^d {Noohf car</ino/vaK 
and its larva* 3. 4» S, 11. Naviu* : larva, papa, perfect luted on winf, and magnified. 
C, 7, S. Lm0tophanu9 iemryam, ^ 9a. Hymenopterout paratite of ecale. 10. /Voalaa hof/ue 
dcttrnctive to ecale. {After French^) 
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4i per cent, by weigh! being obtained. Such a procaa^ may be distasteful 
to us, but when llu‘ oil is hydr(»genaLod, its uses are greatly (extended, 
and its source and iintun* Avill remain unreeognised. The blowtly must 
henceforth be in(*lud(‘d in group 5, in (jrernian;\, at least. 

TJie method of eni]d(\\ing om* inseel to control another was largely 
adopted by Decaux, in l^(‘ardy, in France, m ]SSl. JL* had obs(*r\ed 
great numb(‘r‘' of liny fins emerging from the buds of apple trees 
attacked bv the \ nlhanamnH weevil (^unilar to the cotton boll weevil- - 
A. grandis). lie (*()ll(M*((‘d damaged buds, and iin^serMnl tluun in boxes 
co\(‘red with gau/(‘. When the paras* tes hatched out they verc I’herated 
in an orchard- oven- a cpnrter of a mill on of parasites being tlius set 
free. This was repeated in th(» following Near, and served to free the 
orchard from weevil for about ten vcnirs. Berh'se, in Italy, extended 
thes(^ methods in lh(‘ fight against D/us/>/s* pt nfagona, a scale ins(*ct, and 
one of the vv<nNt eneini(N of the inulheu*\ in Italy. 

It lia*^ lieon in Amer*<*a, ho\Ne\(‘r, tliat this method of control lias 
been ado|)l(Kl to tin' greatest (*\t(mt 



CARNIVOROUS BEETLES AND THEIR PREY. 

1. Carabvi* nemoralia; 2. Caloaoma aycophanta; 3. Carabua auratua ; and 4. its larva. 


About the heginniug of this century, the San Jose Scale and tlie 
Cotton Boll Weevil tlireateued two important iudusiries. As a result 
of the entomological investigations in these two [iroblmns, many advances 
were made in the imdliods of in.sect control, and considerable informa- 
tion gained concern big (lie relations of injurious insects to other 
organisms and to external factors. Paris Grei.m had hcmi adopted as 
standard remedy against Colorado Potato Beetle, and kerosene emul- 
sion had been developed against sucking insects. These remedies were 
followed by hydrocyanic acid gas and lime-sulphur wash, and many 
experiments were made with beneficial insects. In the ]a.st decade, 
in the attempts made lo solve the problem of the control of tlic Gipsy 
Moth and Brown Tad Moth, both introductions from Europe, and the 
cause of widespread destruction of forest timber trees, important 
advances have been made towards a better understanding of parasitic 
inseids, and of the part they are likely to play in the control of injurious 
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insects in the future. The biological method of fighting insects has 
been fully developed. This, broadly speakhig, embraces the use of all 
natural organic choclvs- -bacterial and fungous diseases, as well as 
parasitic and predaceous insects. Although fungous and bacterial 
disojases have been used to a slight extent, most of the work has been 
done with the entomophagous insects. Those, according to their mode 
of attack, h:ive kien divided into predatory and parasitic (or endo- 
phagous). Tile former devour other insects or their eggs or larvffi. 
The parasitic insect enters the body, egg, larva, or pupa of its victim, 
and destroys it, or may remain for part or all of its existence on the 
surface. Parasitism is a condition wliicli exists widely throughout the 
animal kingdom. Hunger and the quest for shelter have probably 
led to the habit of existing as unbidden guests. One insect, the para- 
site, lives in or on another — the host — securing the necessities of life 
from the host, wh’ch gives up part or all of its vital forces to the 
parasite. Very few species of insects are exempt from this uiiwilling 
entertainineiit of parasites. It often happens that the parasites thciii- 



ia) (fr) (c) 

Hippodamia convergenM, a ladybug which devour* tbo ** groon bug.’* a, adult 2 
6* larva ; c, cluster of eggs. (After Hunter. ) 

selves are infested with other parasites, which we call secondary, which 
reduce very appreciably the clfeetiveness of the first or primary parasite. 
The secondary parasites, also teriii(?d hyperparasites, may be also 
parasitized. In the control of injurious insects, then, primary and 
tertiary parasites arc beneficial, wdiile secondary are harmful. Among 
insects are to be found all variations of parasitism. The external 
paras He, such as the sheep tick or the bird louse, spends the whole of 
its existence upon the host. In the case of a Chalcid, such as Nasonia 
brevicornis, a i>arasite of the blowfly larva, the eggs are laid within 
the larva, where the chalcid will dwell until it emerges as a fully 
developed winged insect — it is an internal parasite for part of its 
existence. There are many advantages gained by the parasite, such as 
abundant food, safety, and warmth; but there may be certain disadvan- 
tages. The parasite tends to de^nerate through the disuse of organs 
(disuse atrophy). The sheep tick was once a winged fly, but has 
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degenerated, or has suffered disuse atrophy, as its wings w^ere no longer 
used, and consequently were less and less developed. Most of tlie para- 
sites that are used in controlling insect pests show very little degeneration, 
being parasites for part of their life, and for the rest are extremely 
active independent insects. Parasites may be restricted in their 
parasitism to one stage in the development of their liost, i.c., they may 
parasit’ze the egg only, or the larva only, or may confine their attention 
to the pupa. A complete sequence of parasites is of greater efficiency 
than multiple pavnsitisin. The introduction of predators and parasites 
which have counterparts in other places is of little value, wliile the 
introduction of new species wh'ch form a new element in tlio chain of 
stKpience lias always gr(‘at possibilities. In the first case, the introduced 
insect merely replaces a portion of the individuals of the local species; 
while ill the second case there is no replacement, and the .effectiveness 
of the introduced species is added to the cdfecliveness of the species which 
already occur in the region, but are of different hal)its. 



Spring Grain Apbis, Lyiphtehn* tritici. Pnrasite on Green 
Bufi Toxoptmra graminum. {After Huntei .) 

The economic use of entomophagous insectvS may show three 
phases : — 

(1) The introduction from other countries of species which do not 
occur in the cxmntry infested with the insect it is desired to control. 

(2) The transportation of the parasites from one district to another. 

(3) The utilization of native species already parasitic or ]>redatory 
in the district, increasing by artificial means tbe number of the 
individuals already present in such a way as to bring about a liigher 
relative mortality in tlieir host than would have occurred if left to act 
under normal condithms. This involves an attempt to make the 
ent-omophagous insects continually dominate their hosts, a condition 
which will not exist if natural conditions are allowed to prevail. Control 
by this method has to take account of the fluctuations of hosts and 
parasites* The balance of nature is like a pendulum swinging to and 
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fro, the dominance of any particular speeies of insect post alternating 
with the dominance of its natural controls. The development of insects 
is largely dependenl: on food supply, though they are very sensitive to 
the influences of environmental stimuli, such as Tght, heat, moisture, 
chemical influence (odour), shade, wind, contact, &c. Though their 
capacity for reproduction is very efficient, and their powers of assimila- 
tion are prodigious, they fluctuate very mucli in numbers. When con- 
dit’ons are favorable, most insects will multiply rapidly. But they 
are as a house divided, one part preying upon and destroying the other, 
and the two often succeed each other like wave after wave of the oceiui. 
Parasites finding innumerable insects to prey upon ineveaso so rapidly 
that they kill off their own means of support. They in turn succumb, 
and the host rallies on(*e more while the numbers of its opponents are 
few. It is at such times as these, when both host and paras* to are 
reduced, that numbers of parasites, which have been bred in special 
ins(?ctaries for the purpose, are liberated, in order to prevent the host 
insect from once more gaining that ascendancy which, sooner or later, 
makes it a pest. Tlie recovery of the host precaxles tliat of the 
parasite, as the latter has to depend on the liost for its support. Tlence 



Adult female of Cryptolaemua 
montrauzieri MuU. (Eeeig. P. C. Jr. Ent.) 

its developirmrit lags behind that of its host, and many may d*e from 
starvation. One of the best examples of control by this method is the 
Citrus Mealy Bug (PseAidococcus cilri) in California. It is one of the 
most difficult pests to control, but in several orchards in southern 
California it has been brought under complete subjection by the 
cont’nued liberation of large numbers of entomophagous insects, prin- 
cipally CrypMmnm mordrouzieri, a ladybird less than half the size 
of its host. This, like many other parasites now being used in America, 
is of special interest to Australia, as it has been recently at work in 
many parts of Australia, at Manly (Sydney) on the Colden Mealy- 
Bug (Pseudococcus auidlanatus), which w-as destroying the great pine 
trees encircling the beach, Cryplolocmus montrouzieri has also been 
introduced into Hawaii with good results. 

While Australia has been a fertile source for many useful parasites 
for other countries, very little has been done here to exploit this method 
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of insect control. Wo liavo records of many insects at w^ork controll’ng 
injnrioiis insects, but this is almost entirely the work of natures. The 
controlling hand of man has not taken i)art to any extent. The most 
important entomophagoiis insects belong mainly to the orders Hcml- 
ptera, Hymonoptera, Diptera, Neuroptera, and ('oleoptera. 

The Coleoptora iiieludo ladybirds {CocrtnoUid(P') , murky ground 
beetles, and tigen- l)(‘etl<‘s. The ladybirds feed uf)on small Insects jind 
the eggs of larger speci(vs, and are ospr‘(‘ially valuable for keeping dowj» 
plant lice (aphids). Their larvae also are quite active, and hunt for 
their ])rey. 1'he ground beetles (Oirahidcv) destroy large numbers of 
caterpillars of various kinds. 'rin:*y bide under stones and boards in 
the day tinus but leave their shelters at night time seeking Avhat they 
may devour. 

Tlie itymenoplera include many im]>t>rlant parasites belonging to 
the families known as the lchneunioiiida% Braconida\ and (Jhalcididte, 
all very small was)>s. Also included in this order ai*(‘ the smallest of 
all parasitic insc'cis, tlie Uroctotrypidjc. Their larv,T live witbiii other 
insects, often in the eggs, and sometimes within tin* larva’ and ])upa\ 
SornetiiiK’s tluw octmr as secondary parasites, and as siudi liave to b(' 
eliminated from tlie [U’imary |)arasit<^ before the latt(*r (*an be employed. 



Caterpillar of Army Worm with Tachinid Err* attached. 

Several families of the Diptera are eitlier ])aras!)ir or prediitory. 
Two of llu; best known are the Tacliinidtn aiul the Syr|)hida\ , The 
Tacliinids are bristly Hies, closely related to ordinary housetlles. They 
parasit'/.e many kinds of c iterpillars and grubs ot* large sawdies and 
immature grasshoppers. They attach their white (’ggs to the surface 
of caterpillars, especially cutworms (j)laut destroyers), with a gummy 
s(3cretion. In other cases, they insert tlieir eggs within the bodies of 
their victims, or de|>osit them on leaves which form the food of their 
hosts. The eggs are thus taken into the digestive system. They are a 
most useful group to the agriculturist. The Syrpliids, or flower flies, 
are large, and often bee-like in form, and lay their eggs in colonies of 
plant lice, whicli are later oii devoured by the larva? that hatch out from 
the Syrphid eggs. These larvtn feod exclusively on aphids and 
plant lice. 

The Ilemiptcra include many of the well kiiowu bugs (assassin, 
stink, damsel, ambush, and others), of which there are some beneficial 
forms, in addition to the many injurious ones. 

The Neuroptera include forms knowui as aphis-lioiis or lace-winged 
flies, which are predatory on many plant lice. 
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There are many examples of the success of the biological methods 
of controlling insects, but only a comparatively few can be mentioned. 
One of the most notable, as well as one of the first triumphs achieved 
was that agiinst tlie Cottony Cushion Scale (Tcerija purchasi) or Fluted 
Scale of the orange. Tliis scale is reputed to be a native of Australia, 
but is not a nnmace here, as it is held in check by natural oiieinies. 
It became est^blislnul in New Zealand, South Africa, and California 
(1868). So formidable did it become in the hixSt country by 1888, 
as the controlling parasites were absent, and conditions were very 
favorable for its rapid spread, that it threatened to min the citrus 
industry. All attempts to fight the scale with spraying and insecticides 
were in vain, and the growers appealed to the Entomology Divis'on of 
rlie f'ederal AgrienlUiral Department. The Entomology Division and 
the State Board of Horticulture of California decided to co-operalo and 
to send two entomologists to Australia to search for parasites, for the 
dipterous fly in })arth‘ulHr. This ]>arasit<^ had Ixam sent to Washington 
for examination, and had been named Lesiophonus ircryw, by which 
Jiame it is known rlirovighout California, although the more correct 
name is stated to hi'. Or uptochaitum monophiehi (Skuse). One of the 



\Val. M. pul., Vol, n.. Non. 1 it»4 

(Hairy Caterpillar) Larva of Moth covered with Cocoont 
of an internal parasite* 


entomologists (Koebele) was successful (1888) in sending many living 
specimens of this fly, and of a ladybird Vedalia (Novius) CAirdinalis, 
to California. The parasitized scales, received in the first instance 
from Mr. Crawford, were placed in cages enclosing orange trees in Los 
Angeles, and the parasites were seen to issue. Mr. Koebele was sent 
out to secure large quantities of the parasite, and he succeeded in 
supplying Mr. Coquillet, in Los Angeles, with 12,000 specimens, which 
were established in the open. Norms cardinalis was sent from Cali- 
fornia to Florida, Italy, Egypt, Syria, Portugal, Cape Colony, 
Tlawaiiau Islands, and New Zealand, and good results were obtained. 
Dr. Howard gives the following reasons for its success: — (1) Novius 
produces in one year double the number of generations that Icerya does; 
(2) Novius feeds preferably on the eggs of Icerya; (3) Novius was 
introduced free from its own parasites; (4) Novius is an active insect, 
while Icerya is fixed to a plant. , 

Some recent work of groat interest to Australians was that carried 
out by the late E. J. Vosler, then Fore’gn Collector for the Inseetavy 
Division of the Californian State Commission of Horticulture. The 
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■A-ork con.?isted briefly of an examination of the leaf hopper.s to be found 
DB a TinrnbBr of (Jhenopodiacece, native or introduced, such as Salt 
Bushes {Atriplex^ y Goosofoot or Fat Hen, Russian Thistle, and various 
other weeds and grasses; a search for the larvae that were parasitized; 
the collection of largo nuinbers of hoppers and larvae; the packing and 
despatch of the collections by steaiuer to California. It has been of 
great value to have had these irivest'gations by Mr. Vosler, who visited 
all our State Agricultural Departments, and secured the active co-opera- 
tion of all the entomological branches. The investigations became 
f,»ractically Federal in character. Co-operative projects like this should 
form part of the scheme of entomological .research to be undertaken 
by the Institute of Science and Industry. The main outlines of Mr. 
Vosler’s work has heom published in Science and Industry, Yol. 2, ISTo. «3, 
pp.184-189, so that only brief reference need be made. The Leafhopper 



Cm« u««d for rioring Boot Leofhopper. 
{After Voeler.) 


is a tiny insect of the family Clcadellidat (or the Jassids), and not far 
removed from the Cicadas, and includ:ed in the same order Homoptera 
with the aphids and scale insects. A leafhopper was found on Atriplex 
midleri near Sunshine, in Victoria, that was parasitized to the extent 
of 85 to 90 per cent, by two egg parasites, Pterfjofjrimina acinnmata, 
and a Alymarid, The former attacks several species of dassids or le.if- 
hoppers, and the (diances of its bre(*ding successfully on the beet leaf- 
hoppor in California were thought to be good. The leaf hoppers have 
their mouth parts well developed for sucking the juice from plants, and 
one species, Eutettix tenella, has become a serious post of the sugar- 
beet in California, being the chief means of distribution of the disease 
known as Curly Leaf of the Beet, The previous investigations in 
C.13383.--4 481 
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Australia by Koebele and Webster bad shown that we had many species 
of leaf hoppers, and it was hoped that suifieient parasites might bo 
obtained and introduced to California to bring under control the hopper 
Eutetiix, Expectations have not yet been realized. There are many 
difficulties in introducing foreign insects. Firstly, the rearing of great 
uumhers in captivity, providing suitable food, and transportation, 
often mer long sea routes, call for much experimental work. Para- 
sitized larvae can generally be shipped under cool storage conditions. 



1. Box«« used in brMdlinc Cotton Boll Woevilt and Paratitot. 2. Brooding jar utod in life* 
hiotonr worif. 3. Folding Cage nsod in fiold oxparimonts. (UJSJL Bur. of Entomology.) 

In the new home, the insects have to be acclimatized, and again the 
food problem and environmental conditions must be carefully studied, 
e.g., tlie work with mealy-bug parasites led to the development of the 
“potato sprout” method of rearing large numbers of mealy-bugs with 
which to test out^the parasitic and predatory habits of the insects under 
investigation. Every kind of insect demands its own particular method 
of iuvestigation. The investigator must be able to contrive simple hut 
effective devices for the deterra' nation of the various factors. The 
tendency among the best workers is to use inexpensive appliances. The 
most important consideration in the rearing of insects for the purpose 
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of ascertaining their life history is to make conditions as iiear natural 
as possible. Cages of various kinds covered with iriusliii or wire mesh 
are in common ustJ. Soiiie may be flower pots in which the host plants 
are growing, covered with lamp chimneys, wire screens, or other 
arrangements. Other breeding cages may bo of a large size used in the 
open, completely covering full-grown pl.ints. In the study of under- 
ground forms, such as wliiio grubs and wire worms, the cages are usually 
buried in the soil. The enviroiiineutal conditions must be studied, 
e.g,, aphids readily wsuccunib to heat, and the cages may he placed in 
shelters covered w'tli a canvas screen, or they may be sh ided by trees. 

Other Australian parasites taken to California by the late Mr. 
Vosler were: — (1) A predaceous moth, Thalpocharps cocciphaga, one 
of the most irnportMiit of our enemies of the Black KScale (Sawsetia 
olecp). The larva of the moth feeds on all stages of tlu^ scale, but seems 
to prefer the eggs. I’rom full-grown larva* placed in cold storage 
seventeen moths w'ore roared at tlie Insectary, and tliese have since been 
propagated thianigli several generations. They have givam great promise 
of being active ])redators of tin* Black Scale of Citrus in (>alifornia. 

(2) lnt(n*nal }nira,sit(‘S, AplufcuH UninnhiiTyil and Coccoph'igus sp.. 
on Black Scale ap|)ear to be siKicessful. 

(3) The egg parasite, Sculellista eganea, a chaleid, was also found 
at work in New Sontli Wales. This was first suceessfully introduced 
to United States of America from South Afr’ca, in 1901. 

(4) A parasite of a mealy-bug from an ornamental tree in Brisbane' 
Botanic Gardens proved to be Paraleptomastlx ahnornm, the same as 
was brought from Sicily to California some years previously. There 
docs not appear to be mmdi doubt that the mealy-bug and its parasite 
were brought to Australia on imported material from Italy. Tlie 
Citrus mealy-bug, Pseudococevs cUri, has been a serious pest in United 
States of America, and parasites have been successfully introduced from 
Sicily, Japan, the Bhilippines, and Australia. A ladybird, Midaa 
pygmams, from Victoria, is breed ng and feeding readily on citrus 
mealv-bug in California, and is considered a good addition. 

The Australian gum-tree scale, Eriococcus coriaceom, spread with 
marvellous raf)idity in New Zealand, right from its introduction^ so 
that within five or six years the eucalyptus plantations of Canterbury 
and Otago were seriously infested. In Australia th{\ scale is not so 
dostruetive, being held in check chiefly by tlie ladybird Rhizohim 
ventralis. In tlio biisli, JL ventralis is quite common on young eucalypts 
attacked by Black Scale. Consignments of the beetle were taken to 
New Zealand and established within the affected areas. In a few 
years the scale was praeti(»ally eliininated. It is largely grown in 
California to control the Black Scale, which there is one of the most 
serious pests on citrus and olive trws and many deciduous trees. Matiy 
species of parasites of the Black Scale were reared in California from 
material senf from South Africa. At least two primary ))arasites were 
reared, ivhile many secondary parasites had to be eliminated. Both 
primaries emerge from the young scale before the eggs are laid, and 
hence filled" a long-existing gap in the des’red sequence of parasites. 
They became valuahlo additions to cyanea and Tomocera. 

which attack the scale after the eggs are laid. 

- (To he continued.) 
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To Overcome Droughts: 

A Plea for Science. 

[The idea that Australia is cursed by T^ature with relentless devas- 
tating droughts unfortunately still enjoys a wide belief. Is it that we 
are trying to accomplish the impossible or too often trying to accomplish 
the possible, but in the wrong way? These questions were asked by 
Mr. J. J. Fletcher, M.A., B.Sc., .President of the Linncan Society of 
ffew South Wales, in the coui^se of his presidential address. The 
following extracts from that address contains a good deal of matter for 
vserious reflection. J 

One of the events of the year has been the cnlrni nation of a disastrous 
drought; and though there has been relief in some distr'cts, other 
localities are still invich in need of rain. It has been a costly visitation 
to tlie State. The returns of the approximate number of live stock in 
New South Wales on Jllst December, 1910, as compared with those of 
the eorrespoudiiig period of 1918, show tliat there has been a decrease 
of 72,434 horses, partly due to very little breeding on account of low 
prices and small demand, and in j>art to the drought conditions experi- 
enced in may districts for the greater part of the year; of 399,378 cattle, 
attributable mainly to the effects of the drought, namely, to death from 
starvation, conditions not favorable to breeding, and tlie forwarding of 
cattle to market on account of tlie holdings not being able to carry large 
stock; and of 7.028,852 sheep, attributable almost wholly to the droughty 
conditions, which have been very severe on breeding-ewes, so that over 
the greater part of the State the lambing was a failure.* 

In addition to the pecuniary loss represented by the depreciation 
of the Statens flocks and herds by drought, it is necessary to take count 
of the fact that the Government is raising a loan of £1,000,000 by the 
issue of Treasury-bills bearing interest at the rate of 5^ per cent., with 
a currency of two years from 1st Marcli, 1920, for the purpose of pro- 
viding funds to finance advances to distressc^d farmers, and also to mejet 
payments for seed-wheat pnrehasi^d by the Government for issue to 
farmers, and for other purposes. The drought, therefore, has not only 
been another expensive intimation that Australia has still some lessons 
to learn about the solution of drought-problems, but that Australia has 
not learnt all there was to learn from previous similar experiences, 
particularly the drought which culminated in 1902, and was responsible, 
among other losses, for the reduction of the flocks of the State from 
43 ,000 ,()()() to about 20,000,000. Preveiitmn is better than cure,’^ but 
ns periodical droughts have a legitimate place in Nature’s scheme of 
things in Australia, man cannot, therefore, prevent their occurrence. 
But is it impossible to learn how to mitigate, if not prevent, at any 
rate in some measure, the periodical levy on the w^ealth of the State by 
droughts? Why is it, for example, that it is left to droughts to cull the 


♦For further detnili) see the i!ydney Matming Heraldf 26th February, 1920, p. 5, to which I am 
indebted for the particulars quotiVi. 
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flocks and herds in the exacting* way in which it is done by every 
serious drought? Answers to these or other cognate questions are not 
hard to find. What Austrjilia especially needs to learn is how to cope 
successfully with drought-problems; and to learn that it is necessary to 
understand and tak(‘ Ip heart that droughts are teiiehers, and not a 
curse, since they are a legitimate factor in .Nature’s sidieino of things 
ill this quarter of the globe. Rabbits and priekly pear, ^"c., may Ik‘ 
curses, but Nature is not responsible in any way for tlieir footliold in 
Australia. 

A recent writer lias diagnosed the state of Brit*nn, before her eyes 
were opened by tlie war, in following words* — “ We have sloughed 
our besetting sins in many mental ]>rocesses. Before the war, men 
of science were grossly ae nlemie and iiulividual; often abstract to the 
point of perverted myst'cism; and the line they took encouraged the 
men of commence to the eonteiiipt of pure knowledge. Mini of science, 
mercliants, the hanks, and the Government w^eia^ all in watertight com- 
partments, working apart, and more than this, contemning one another. 
The result was that, from the nation’s point of view, the brains of the 
(dieinist wen* Avast ed, the activities of the merchants handicapped, the 
Avealth of the hanks locked up, and politicians a vain lu.xiiry. The 
British brain was Avorking; but was a mileh-cow for other astuter 
nat ions. ” Wb at is here said or im|)lied about tlie imy>ortanco of the 
co-operation of iiiou of science with commercial men and with (Jovern- 
imnits. and about the national lack of the appreciation and |>ractice of 
it, before the war, is only too true. But the men of science are not, 
e<pially Avith others, to blann^ for it. For, from time to t’me, their 
repres(^ntative sfiokesmen have pointo*d out Avliat Avas need(*,d, bnt their 
warnings and their reconunendations luive too often failed to arouse 
attention or elicit any response. Or, if noticed, their views have been 
dabbed “ counsels of perfection,” or ^Sirm*(*liair ” advice, which the 
practical ” man can well afford to ridicule, or ne*gleci altogether. 

Now, in the case of Australia, there is great need for a closer and 
.more etfective co-operation of 8(*ieiice Avitli the iirlniary iiroducer, the 
man on the land. Witli the manufacturer also, bnt in tins case, the 
need can be easily provided for, since all In* has to do is to make the 
necessary provision for increasing his .staff by tin*. addithuA of sucli 
scientific experts, chemists, or Avliatever they may In*, as circumstances 
require. But the case of the primary producer is differ(*ut, and it 
requires the most carno.st consideration. It is necessary for him to 
learu and understand, what he is apt to overlook, or fa’l to realize the 
importance of — .small bl.uue to him, under the circumstances which 
have encouraged it — tliat there is a theoretical side to his practical 
activities which needs to he taken into account; that in his case, as 
in others, the theoretical side and the pract^’cal side are comjilemontary, 
since true theories are merely the generalizations upon which practice 

to proceed. Now a lack of appreciation of this need of the recog- 
nition of the complementary relations of science and practice in rela- 
tion to drought-problems is plainly in evidence in hooks and in news- 
paper records; and I shall refer to some of them presently. 

^Thottuw, W. R, “ A Better EngUnd— Not a Worse,” Century. No. r«l t, Dccemberi 1919, 

J. J018. 
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One imperative reason for taking account of them henceforth is 
what is implied in the statement that “ Australia’s bid for greatness 
rests upon her agricultural possibilities”;* and that considerable 
progress has been in.ide in this direct on since these words were recorded, 
with more to follow in the imniediate future. The imperativeness of 
the reason referrcMl to arises in this way. In the earliest da.ys of 
settlement in the inland district, the man on the land was a pastoralist 
solely. But now that he is devoting more and more atumtioii to 
agriculture, it is necessary to remember that this means a steadily 
increasing removal of the natural covering of the soil — in the shape of 
forest, or scrub, or grasses, or whatever it may be — and that his 
operations necessitate, over a steadily increasing area, a profound dis- 
turbance of the soil-organisms and of their relations to the indigenous 
plants, which have come about as the result of Nature’s long-standing 
arrangements. Now these are matters which cannot be treated with 
absolute indifference, for they mean much; and what they may do or 
mean it is necessary to loam. 

Nature has adopted two ways of resting and sweetening the land, 
and, at the same time, of generally clearing up and putting things in 
order, getting rid of weaklings and undesirables, and putting speedes 
that have got out of bounds back into their proper places. These are, 
(1) annually recurring, hard waiters, as in the extra-tropical countries 
of the Northern Hemisphere, the hardness varying with, the lititude. 
This may be distinguished as the winter-sleep or resting of the land. 
And ( 2 ) periodical droughts in the sub-tropical countries of tho 
Southern Ilemispliere, like Australia, Sub-tropical South America, and 
South Africa, which have mild winters, not severe enough to give the 
land a thorough rest or sweetening. The arrears accumulate until, 
sooner or later, the drought comes, puts things straight again, strikes 
a balance, and makes way for a new start, the onset of the bumper year. 
This may bo distingu‘slied as the d rough t-slc^p, or resting, or sweetening 
of the land. The difference between Nature’s two methods of doing 
the sanies king of thing depends on geographical position, and on 
cosmical eondit’ons of high and low pressure areas, smi-sf>ots perhaps, 
and so on; and, of these, the meteorologist and the astronomor can give 
a scientific account. 

Therefore, to rail at droughts, to call them a curse, to speak of them 
as responsible for a relentless, cruel environment for the man who goes 
on the land in Australia, or as a demon who rohs the squatter of his 
hard-earned w(^altli, some of it earned simply by allowing Nature to 
convert grass — her own grass — into wool and mutton, is to be as 
ignorantly foolish as to say night, the need of sleep and recreation, the 
Sabbath-day’s rest, and holidays are curses, unfriendly demons, because 
they nightly, weekly, or periodically interrupt his money-making activi- 
ties. And it might be supplemented by lamenting that man is such an 
imperfect creature, because a perfect man should have an iron consti- 
tution, which would enable him to dispense with sleep and rest, so that 
he m’ght uninterruptedly be making money, twenty-four hours per d'em, 
seven days per week, 365 days per annum, year in and year out. That 
would be the way to make money! 

H. 8., “ Ai»tralia'» Development : the Comin); of the Faraor,” ChamlMnf Journal, Januarjv 
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Tlie man on tbe land in tbc- Northern Hemisphere, after ^ijenerations 
of experience, has learned his lesson, and is able to live in liarTnony 
with his environment. The severity of the aniniall.y recurring winters 
compels him to house and f(X?d his stock; therefore, he must grow enough 
fodder to provide for them, and he mmst cull h‘s flocks and h(‘rc]s, so 
that the demand for fodder shall not exceed tlie supply. What helps 
him to learn his lesson is, that the recurrence of winter conditions, on 
the whole, is so regular, that he can arrange liis programine of work 
by the almanac; and, not less, that he certainly knows that lie will be 
mined if he does not come up to the mark. So, knowing exactly what 
he has to do, and how to do it, and what will happen if he fails to do 
it, he rn ikes good, and abstains from talking nonsense and heresy 
about his relentless, cruel environment, even when the thermometer goes 
below zero; or about winter being a curse. In a word, lu^ hecomes a 
philosopher, in the primary sense of the word; and the idea of a long, 
weary gamble with malignant frost and ice finds no place in liis mind. 

The man on tlie land in Australia, Sub-trop’cal South America, and 
South Africa, lias to carry out his work on a dilTerent basis, inasmuch 
as he has to li'aru how to adapt himself to Nature’s arrangements for 
giving the land its needed rest and swc^*tening, not by a regularly, 
annually recurring winter-sleep, but by a periodical but not regularly 
recurring drought-sleep. Nature, in Australia, has provided a genial 
climate, witli spli'udid natural pasture-grasses and fodder-plants; with 
no hard, annually recujTing winter, requiring the man on tlie land to 
house his stock, and grow crops to feed them under iliose circum- 
.stances, as well as to cull out all but what he can feed, and, in many 
cases, with procnrahle. water, though it may not always lie visible on the 
surface. Nevertheless, lie has not yet lei rued to live in harmony with 
liis environment so succi'ssfnlly as his representative in the Northern 
nem'sphere, because, though he knows from experhmcc or from his- 
torical records that droughts are certainly to be looked for from time 
to time, he cannot tell from the almanac exactly wlien to expect them. 
This recurrence of droughts at uncertain intervals, wliicli lie cannot 
calculate — and Science cannot definitely help him in that respect at 
present — is a disturbing factor which periodically makes liis (uiviron- 
rneut erratic, and puts hhn out of harmony with it. This uncertainty 
introduces the tenijitation to take chances, Avhich may be disastroUvS, and 
underlies the idea of llie (fumhle out West.” 

AVhat Australia needs to learn, by the guidance and co-operation of 

Science —and th{‘n‘ is no better way of doing it — is, how to insiin^ 

against daniage by drouglits. That is: — (1) flow to jirevent the pro- 
duction of necessitous farmers,” requiring State aid, to the amount of 
about £1,000,000, iu order to ndiabilitate themselves after a visitation 
of drouglit. The State Treasurer re]>orts tliat, already, £000,000 has 
been disbursed for this purpose. Do hard winters in llie Northerxi 
Hemisphere ever or often produce ‘‘necessitous farmers” requiring to 
be relieved by the State to such an amount? 

(2) How to prevent droughts from culling the herds and flocks on 
the customary colossal scale; and from obliterating the promise of 
harvests. 
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This can be expressed in another way — How can the man on the 
land in Australia, with the aid of Science, learn to solve the following 
questions ? ' 

1. In attempting to insure against, or to cope with droughts, is he 
attempting to accomplish the impossible; or is he only in some districts, 
or in some cases, trying to accomplish the impossible? 

2. Or is he attempting to accomplish the possible (a) in the right 
way; or (h) with good intentions, but with insufficient knowledge or 
equipment, or with inadequate recources? 

From time to time, especially on festive occasions, important per- 
sonages indulge in forecasting the future population of Australia as 
.100,000,000, or even 200,000,000, and in descanting upon the necessity 
of filling up the empty spaces of the continent; but, in the reports of their 
speeches in the newspapers, as far as I have seen, without insisting on 
the very necessary stipulation — if and wlien Australia learns, or is going 
to learn, or has learned, how to cope with drought problems. The 
strength of a chain is the strength of the weakest link. Tlie population 
that Australia can support is the population that she can safely carr.v 
when droughts come. The State is recoverhig in part from a very 
severe experience of drought. Great activity is being displayed in all 
the States in the way of facilitating the settlement of returned soldiers 
and immigrants (jn tiie land. This seems to me to he an oppor- 
tune occasion for asking what, I think, is a pro]>er and a i)ortinen1 
question, because drought-problems are primarily scientific problems, 
and, th(‘refore, the guidance and co-o[)erat ion of Science is netnled for 
their solnlion. The question 1 would ask is tlie two fold iieglec'ted 
question: TIow^ is it, seeing that drought-problems are so very im])ortant. 
that we have no handbook, or iiuiimal, or vadc-mennn of Austra,lian 
drought-problems; and if Tint, why not; and how^ soon may we look 
forward to having one? We have manuals of the flora, of ilio fauna, 
of the birds, of the fishes, of ihe fungi, of tlie fodder-plants and grasses, 
of the minerals and fossils, and so on; and we know them to he of 
fundamental importance, and to ht^ most helpful and suggestive, in the 
investigation of problems to which they relate. In anticipation of 
the visit of inemhers of the British Assoeiation for tljc Advancement of 
Science in 11U4, an admirable series of handbooks, one for each of the 
older States, and one for the Cornmonw’ealth as a wdiole, was published. 
These served not only for the eiilightenment of the visitors, hut are 
standard works of reference to-day. What I have in view is something 
different from these, and something which is not intended in any way 
to clash with, or supersede the publications of the State Department 
of Agriculture, for example, some of which contain articles bearing 
upon some aspect or other of drought-problems. It is not to be a book 
to teach the in an on the land how to grow crops, or how to raise stock, 
primarily, or how to accumulate shekels, or anything of that sort. It 
is to be a book solely for the purpose of setting forth the eomplemental, 
theoretical side of the practical activities of the man on the laud, 
especially in relation to drought-problems, with the object of enabling 
him to understand what it is he needs to learn in order to make the 
most of his resources in providing against disaster; that is, how to live 
and keep in harmony with his somewhat erratic environment; and to 
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uiiderstiind that drought is not a curse, and that he is not called on to 
fight droughts, but to fight his ignorance about how to cope with tliern, 
which ought to be, sooner or later, enlightenablo, ])rovided that Science 
is afforded an opportunity of helping liiin. 

xipart from the fact that no such book as I have proposed is avail- 
able at present, the need of such a book is not that nothing at all is 
known about drought- problems, but that so much of wliat is known 
is to be fouTul in back numbers of newspapers or in scientific journals, 
where it is not accessible to those who want it, and could make use 
of it; and tliat tliese contributions to knowledge deal only with par- 
ticular aspects or cases, and not eomprehonsively witli the subject in its 
entirety. What is wanted, as I lliink, is a self-contained handbook of 
the complementary, tlieoretical side of drouglit problems. 1. give a 
sketch of the ground that, in my o|»inioii, miglit be (‘ov(‘red by it, just as 
something for consideration and discussion. 

Synopsis. 

iN’aturc and Man, ^N^atiirc's Insurgent 8on-~-Distiirbauce of Nature’s 
Balance by Settlement, and what that involves; tlie reck](‘ss or careless 
introduction of undesirable Aliens, like Rabbits, Prickly Pear, &c. ; and 

the reason why they flourish in their new environment, Droughts: their 

History and JVriodicity in Australia — Droughts in South Africa, and 
Sub-tropical South Aimudca -Their Cause and Meaning in tlie Economy 
of Nature: Natur<i’s two ways of resting or sweetening the land, and, 
at the same time, of clearing u|>, putting things in order, and striking 
a halancc, by (1) severe cold, or (2) more or less intense aridity — 
The year after a drought, the hum|>er year for crops and herbage, and 
the scientific explanation of the la'sting and sweetening of the land — 
Tlie Lessons to be learned from the high level and low-lcwel Flood- 
plains of the Ilawkesburv River Valley, as in eviclenct^ at Riclirnond; 
and from tlie desic(*nt(Mi Laki^ Eyre Basuj of Central Ansiralia, called 
by Gregory ‘‘ 'iFIic Deiid Heart of Australia’' — Tin; Ada])tations of the 
iiuligenous Plants arul Animals to arid ('onditions, and tlie h^ssons to 
bo learned from them — the Man on the Land in the Northern Hemis- 
phere, with an annually recurring Imrd winter, in harmony with his 
environment — d'he Man on tin? Land in the Sontliern 1 lemisjdiere, with 
mild winters but periodical drought s, whose periodicity eaiiuot at pre- 
sent be calculated, not yet wholly in harmony with its environment 
— The need to conserve the Fertility of tin* Soil, and the indigenoUsS 
grasses and fodder-plants — Disturbance of the Soil-organisms, and of 
their long-standing association with the indigenous Plants, especially the 
Acacias and Eucalypts; the Bionomics of Soil-organisms in the arid 
portions of the. Continent; and the risks from strong, dry, westerly 
winds, in the absence of a covering snow, when the natural covering 
of the ground has been removed — Lessons from Droughts; and the 
Application of the Lessons— -Bibliography, as a guide to more detailei'. 
consideration of special subjects — Index, &c. 

Happily there have been and are men on the land in Australia who 
have learned that droughts arc not a curse, tbonsrb rabbits and prickly 
pear may be; that the land needs a periodical rest or sweetening; that 
'it is the dry climate and the high-class nutritive native grasses and 
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herbafi^e which are largely responsible for the excellence of Australian 
wools; that if every season were a. good one, the stock and sheep would 
suffer severely from parasites, and from diseases; and, best of all, 
men who do not believe that Nature’s great scheme of things, which, 
by slow degrees, has evolved from the womb of Time, has arrived at 
its present advanced state of development for the sole and only purpose 
of gratifying the money-making instincts of the Get- rich-quick Dollar- 
ton Sliekelfords, just as and how they would like to be able to order it. 
Records of the actual experience of intelligent and enlightened men of 
this kind are among the thiiigs wanted; and some of it is already on 
record in the files of old newspapers. They are men who can appre- 
ciate the words of Mr. Roosevelt, when President of the United States, 
in his opening Address to the American Forest Congress, held at Wash- 
ington, Janu iry, 1005 — All of you know that there is opportunity in 
any new country for the development of the t.ype of temporary inhabi- 
tant whose idea is to skin the country and go somewhere else 

That man is a curse and not a blessing to the country. The prop of the 
country must be the business man who intends so to run his business 
that it will be profitable to his children after him. ... I ask, 
with all the intensity I am capable of, that the men of the West w*ll 
remember the slurp distinction I have just drawn between the man who 
skins the land and the man who develops the eountry.” 

The hook should uot be a one-man hook, bnt a team-work book, 
supervised by a capable edHor. It should be simply but s(dentifically 
written by specialists in the different branches, after the manner of 
the handbooks prepared, at different times, for the meetings of the 
Australas’an and of the British Associations for the Advancement of 
Science. But, for the chapters to which they relate, and espocially 
those on ilie lessons of droughts and their application, from the prac- 
tical m Ill’s side, the files of the nowspapt^rs, at least as far back as 
the drought which began in 1888, should be systematically looked up. 
Some of the articles therein are excellent, for they are often the 
records of actual experience and first-liand knowledge; and, as such, 
they are of historical interest. The ere nn of all these should be 
skimmed, suppleineniod as may be r(K|nired, and put into the hand- 
book; and, if desirable, referred to in the bibliography. Papers 
in scientific journals should be utilized in a similar manner. 

But the publication of a handbook, in the way of propaganda, is not 
enongh. Tlie anniml output of books is so enormous that any parti- 
cular book is iipt to be put on the shelf, and perhaps forgotten. There- 
fore, some propagandists are needed. A good way of providing for 
these, 1 think, would be the endowment of a course of three annual 
lectures. One lecturer always to be a scient'fic man; another always 
to be a man on tlu^ land; and the third always to be a business man 
capable of dealing with the statistical and financial aspects of 
drought-problems. The lecturers to be appointed annually, a year 
in advance, so that they m:iy have time for the preparation of their 
lectures. The lecturers to be allowed to choose the subjects of their 
lectures, provided— and th*s is to be a sine qua non — that the aim and 
object thereof is to elaborate, to expound, to make clear, and, if pos- 
sible or necessary, to amplify the handbook* The lectures some- 
times to be delivered in Sydney when the primary producers com© to 
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hold their annual congresses; and, sometimes in one other of the 
centrally situated and accessible country towns, as may be de(*ided. Jn 
this way, at^eution would periodically be focused on the iuindbook, 
and on the subject with which it has to do. Discussion tliereon 
would be promoted. If taken up and entered into enthusiastically, the 
subject of drought-problems should become a live subject, as it ought 
to be, and as it net^ds to be; and then we may expect to inak(^ some 
progress. 

Next only to the need of righteousness, and of the inainlenance of 
the integrity and welfare of the Empire, the question of how to cope 
euccessfully with droughts in Australia stands second (o none in its 
importance. For Australia's bid for greatness rests upon th’s, in- 
asmuch as her agriculture and otluo* possibilities can only h(* imper- 
fectly realized without it. 


Investigations carried out by the United States Rureau of 
Entomology into the parasitism of the Mediterraucan Fruit Fly in 
Hawaii indicate the consistent ascendancy of parasites over the^ host 
larvte. For the year ItDS it was found that the total parasilism of 
all tlie fruit-fly larvte under ol)S(;rva.tion amounted to 55.8 ]K‘r eenl. 
Thus the value of tlie parasites had consistently increased each year 
since* tlieir introduction, conferring benefit upon the people of Hawaii 
by greatly decreasing the infestation of those fruits which are less 
susceptible to fruit-fly attack, and which include tlie majority of fruits 
4>f commercial value, and upon the fruit-growers of tlie ITnilc'd States 
by greatly decreasing the danger of ititroducing fruit flies into that 
country. 
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White Earthenware Investigations. 

( From the follonying Frogress Report of the Special Committee, at 
Ballarat, appointed hg the Instihde of Science and Industry to investi- 
gate the manufacture of vdiite earthenware in Australia, it will he seen 
that a (urnsiderahle amount of very useful tvorlc has been done, and that 
valuahle. dita have been obtained. Unfortunately there has been delay in 
securing special machinery required for the manufacture of various 
articles, but upon its arrival it is expected that practical demonstration 
of the fact that the Committee has gone a, long 'way towards the solution 
of the problem it is engaged upon will he possible.) 

Kaolins. — As previous work had demonstrated the fact tliat ample 
supplies of high-grade kaolin are to l>e found in the Ballarat district n(» 
further samples of this clay were tested. 

Ball Clay . — Altliougli Victoria is well provided with white semi- 
plast’C kaolins, yet considerable difficulty has been met witli iu obtaining 
a good plastic ball clay. liurge supplies of sub-basaltic clays occur in 
the neighbourhood of Melbourne, but have first to be tested. One of 
the likeliest areas is the neighbourhood of the great valley of Victoria 
which extends from Dandenong to Bainisdale. Samples of clay were 
accordingly obtained from Gormandale, Morwell, ]..ongford, Flynn’s 
Creek, Moondarra, and Won Wron. Samples of the clay overlying the 
lignite deposit at Lai Lai wore obtained from the bores that were 
recently put down by tlie Victorian Mines Department, and a shaft was 
sunk in order to obtain a bulk sample. Tlie results of a large number 
of tests carried out on clays from the above localities prove tliat the 
ball clays investigated up to the present are not as plastic as iu England. 
Th^s necessitates a greater ])roportiou of ball clay in the biscuit, arnl a 
consequent loss of whiteness in the finished biscuit. 

Cornish Stone. — A very important essential in the manufaiUuro of 
white earthenware is the felspar. As pure felspar is not very plentiful 
in Victoria, it w'-as decided to employ a felspathic material known as 
pegmatite or Cornish storu'. It is most important that this material 
should be absolutely free from biotite, as this miiif^ral causes black 
specks in the iinislied ware. Bulk simples of Cornish stone were 
obtained from selected localities in IST.E. Victoria; that from Tallan- 
ptta proved of little use owing to the presence of small quantities of 
iron, but the sample from Barnawartha has been found suitable for 
commercial use. As fhe tonnage of suitable Cornish stone located up 
to the present is not large, it is intended to make a careful examination 
of the occurrences of pegmatite in this area. 

C onsHUmits of Bodies.— A series of parallel tests were run in order 
to show the comparison betwcaui quartz and flint in earthenware bodies. 
Although a great number of cases were tried, it appears that quartz 
serves to supply the free silica quite as effectively as flint. As quartz 
is much more easily obtained in Victoria, it was decided to use it in 
place of the flint. 
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An extensive series of tests with bodies eontaining varying quan- 
tities of Cornish stone has demonstrated that the porosity of the biscuit 
burned at 1,200 degrees C. is largely dependent on the per(ientage of 
Cornish stone present, and tliat a porosity of less than 2 per cent, can 
be obtained in an eight hours’ burn at ttiat temperature wdh a per- 
eontage of Cornisli stone (apial to 19 per cent. Other sets of tests have 
been carried <)Ut to show the best teinj)erature for burning bodies, the 
effect of the presence of cobalt salts on the colour of the biscuit, and the 
effect of (he various salts in maturing semi-plastic clays. 

Glazes . — The glazes tried are all raw ” and ^Miard.’'* 

The jrhues of the (y,.e .3K,0 j . 

and many variations of ihe above, by varying c^ach and all of the con- 
stituents were fusible at and about .1,200 degrees C., but would Tiot 
cover or mature. 

The addition of zinc oxide greatly lowerofl ihe fusion ]>oint and 
Improved their eovering capacity and finish and appearance, hut the 
‘series is not yet complete. 

Two glazes promise well, /.c. — 


1. .35 K.,0] 

K/.) ... 

10.6 p(*r cent. 


,30 ;^nO ..5AhO„ 3Si().. 

CaO ... 

6.3 ]>er cent. 


,35 ( V)l 

ZiiO ... 

7. 8 jier cent . 



AljOa ... 

16.5 per cent. 



SiOj ... 

58. 8 per cent. 


2. .3,5 K^Oj 

KA* ... 

10. 6 j)cr cent. 


.;«) ZnO . t.\L()„. 3.2SiO.. 

OuO ... 

6. 3 per cent. 


.35 ('a<)j 

ZnO ... 

7.8 ])er cent. 



.MA, - 

13.1 per cent. 



BiO, ... 

02.2 per cent. 


Machinen /. — Although the special 

machinery 

required for 

the 

investigation was ordered from six to nine montlis 

ago, it lias not 

yel 


been delivered. 

Outside Work . — A fair amount of clay testing lias also been done 
outside the scope of the investigation in order to assist pr’vate enter- 
prise. These number twenty-five different clays, and required the 
preparation of 100 test pieces. 
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The Economic Value of Our Native 

Birds. 

By S. A. WHirE, C.M.B.O.U. 

Tho economic asfxsct of Ornithology has been very much neglected in 
Australia, and there is not the slightest doubt the country will suffer severely 
through this neglect. The food habits of our native birds is of the greatest 
importance, owing to the steady increase of the worst insect enemies to 
agriculture, because it is well known that these insect pests have their 
enemies in many of our native birds. Mention only need be made of such 
destructive insects as wire worms, leafhoppers, weevils, black beetles, to 
understand the enormous number of enemies the farmer has to contend with 

If insect pests are considered from the point of view of their attack upon 
the most imj)ortant crops, those that come first would be those which live 
upon corn or grain crops, the foremost being the wireworm, the leafhopper, 
and the weevil. It is known to ornithologists that 29 species of our native 
birds prey upon these very insects, as has been proved by stomach contents. 
Two species of small bugs are injurious to corn, by the larvaj boring into 
the stems, and this family of insects is known to be devoured by 32 of our 
native bird^. 

They arc not only the worst enemies to agriculture which attack grain 
crops, but there are insects destructive to fruit, forests, garden crops, and a 
host of others, causing economic loss. Each and every one has its bird 
enemies. Is this fact not sulHcient to induce the man upon the land to 
encourage his best friends around him, and for him to do all in his power to 
protect them ? Next to the enforcement of protective laws, no method is of 
more value than the education of school children in a knowdedge of bird 
life. If the cliildren are taught that the bird life around them is necessary 
for their existence, and that they should not disturb, much less kill, 
many birds will nest and bring up their young which otherwise never reach 
maturity. Courses in Nature Study have been found not only interesting, 
but exceedingly profitable. Boys and girls in the country should be taught 
to know every animal, bird, tree, shrub, and plant by its correct name, and 
its uses ; then we will have the men and women of the future protecting our 
fauna and flora beneficial to the country. 

Tho United States is an example of a country having made mistakes in 
this respect in the past, but it is now spending large sums of money annually 
to encourage the increase of her useful indigenous avifauna. Many European 
countries have their rigid game and bird protection laws, and what is of 
greater importance, they see that these laws are enforced. Many of these 
countries are struggling for an existence at the present time, but past ex- 
perience has shown them the value of preserving the useful birds indigenous 
to their land, and, although they can ill afford it, they are devoting public 
funds to this purpose. Hurely it is high time Australia awakened to the 
fact that it is necessary to protect her bird life in the interests of her primary 
industries. 

Always the cry is for greater production — for two blades of grass where 
but one grew before. These people who are continually reiterating this 
parrot cry should pause for a moment to reflect upon how much insect pests 
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lay toll, A little knowledge may be a dangerous thing, but a (jomplete 
absence of it is appalling. Insect pests are the cause of loss to the primary 
producer of hundreds of thousands of pounds annually, and no eftort is made 
to reduce this wastage by calling to our aid the natural enemies of these 
ravagers. 

Little or no education is given in public schools, in primary schools, or in 
agricultural colleges upon economic ornithology. The annual damage done 
by insect pests in America is stated in tlie Year-Book to be 700 million dollars, 
and in Canada the authorities state it to be 125 million dollars. In Australia 
we have no records, hut it represents a hirg(^ percei^iage of the value 
of the crops. An enormous amount of labour is devoted to growing food 
for insects, and, at tlie same time, great elfort is s[»ent in killing or driving 
away birds wdiich live upon the pests. Can we wonder then at the rapidity 
in the increase of the insect pests, which, in many cases, devour everything 
before them, and cannot l)e ke}>t in check even by continual and expensive 
labour < There is not the slightest (diance of reducing the great increase of 
labour each year until a stop is put to the criminal and senseless slaughter of 
our native birds in Australia. 

No species of vegetation seems immune from the attacks of some form of 
insect life, found in every possible form and situation, from the smallest 
caterpillar in the bud or (mrlcd-iip leaf, myriads of flying pests, to the grub 
in the ground, which is eating away at the roots of the plant. Man has 
invented many wonderful machines to do all kinds of work, but he will never 
invent anything for the destruction of insect posts equal to the bird’s bill. 
These little unpaid workers are doing the work no mortal hands can do, 
and tlie different s]iecies are working both by day and by night. 

The answer may bo made that all birds are not insectivorous. Quite so : 
but most birds exist upon insect food during the earlier period of their lives. 
The great good rendered by bird life at nesting time is tremendous, for the 
thousands of hungry little fledglings devour immense quantities of insects 
during the time they are in the nest, and for some time afterwards. Take, 
for instance, the quail, a family of wonderfully useful little birds. The quail 
is looked upon liy the sportsman as being created for nothing else but to 
supply sport and food. What a great mistake this is, for all the quails are 
of the greatest economic use to the man on the land. The quail is a very 
prolific bird, having 5, 0, 7, and often 9 or 10 chicks to a brood. The young 
leave the nest almost as soon as they are hatched out, and for the first few 
days live almost entirely upon insect diet, the insects being brought to them 
by the parent birds, and it is only stating a fact to say tlvat in the early stages 
of its life a young quail will consume its own weight in insect life daily. Can 
one imagine the good done by hundreds of these birds and their broods in 
crops, gardens, or grazing lands ? Not only does the quail destroy immense 
quantities of injurious insect life, but it is a great consumer of noxious weed 
seeds, and once these seeds have been swallowed by the quail they are 
completely destroyed. The writer has taken 3(X) onion- weed seeds from one 
quail’s stomach, 7(X) pig- weed seeds, besides other noxious plant seeds, from 
another. The hunting out and destruction of the numerous insect pests, 
also the minute seeds of harmful plants, could never be done by human 
hands. 

Many of our most despised birds are of the greatest economic use. Take 
the crow, a bird towards which much prejudice is shown, despised because it 
is black, and carrion eating, called a bird of “ bad omen,” yet, by investigation, 
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it is shown to be most valuable, and tlie most elective check upon the blow-fly 
pest. Irivestigatioms of stomach contents carried out by the writer have 
proved this without a doubt. Northern squatters liave now come to the 
same conclusions, based upon observations, and it is known as a fact that 
where those men oju'e paid for killing the crows upon their runs, they will 
not allow^ one to b(5 killed now. There can be no denying the fact that the 
crow will gouge out the eyes of weakling lambs, and out of bogged sheep, 
but the fe.w lainlis or sheej) that can actually be said to have been lost 
in this way (for in many cases the animals would have died, owing to weakness 
or not being discovered in time) is very little payment for services rendered. 
Apart from the beneficial work of scavenging and the destruction of blow-fly 
larvm, they destroy immense quantities of injurious insects, especially 
grasshoppers and crickets in all stages. 

Taking seven stomach contents of the crow, from a large list examined. 
th(?y are as follows : — 

No. Taken in November, 1910- -Number of maggots and small 
insects. 

No. 2. — Taken in November, 1910 — Maggots, beetles, blow-flies, ants. 

No. 3. — Taken in December, 1910" Full of grasshoppers, some large 
ones. 

No. 1,* 'Taken in December, 1910- 'Tiiree species of beetles and grass- 
hojipers. 

No. b.- laken in Dcicjember, 1910 — Forty -five grassho[>pors, some 
juvenile. 

No. 6.- Taken in August, 1913 — Beetles, j)upa cases of blow-flies. 

No. 7.- Taken in August, 1913 — (krrion, maggots, pu}>a cases of blow- 
flies, and ants. 

No. 8.* Taken in September, 1911 — Black beetles, pupa cases of blow 
flies. 

No. 9.-' Taken in October, 1914--Carrion and maggots. 

No. lO.' — Taken in October, 1914- -Grasshoppers and beetles 

These few stomach contents, taken at random from a long list, must 
prove that this bird is of the greatest economic value. The crow^ is a ter- 
restrial feeder, and the food taken by it is on or near the ground. Much 
of its food is found by digging into the earth by means of its strong bill, 
given to the bird for that purpose. The turning over of bark, sticks, manure, 
and clods of earth are common methods of the crow in securing its food. 
All observers know that the crow devours great numbers of grasshoppers, 
and he is one of the farmers’ and pastoralists’ best friends, for he fills and 
eanpties his stomach several times during the clay. When we hear, upon 
good authority, that the blow-fly pest is costing the Commonwealth £3,000,000 
annually, ami we know the crow is a great enemy to the pest, surely this is 
sufficient reason to place the crow upon the protected list. 

The barn or screech owl (Tito alba delicalula) is beyond question one of, 
if not the most useful bird in Australia, and yet it has been much persecuted. 
The destruction of this bird lias been due to many reasons^ — to superstition, 
to its noiseless flight, to its weird cry, resembling at times a child in pain, to 
faulty observations of its true food and habits. This bird’s food does not 
pass through the body as with most other birds, but is retained, till all 
nourishment has been extracted, then the waste parts, such as bones, feathers, 
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&c., are ejected from the mouth in the shape of pellets, and from these the 
nature of this bird’s food can easily be arrived at. The dissection and 
examination of a ^^reat many of these pellets has [)roved the nature of this 
bird’s food. Apart from the writer’s own work in this direction, Seebhom. 



|.S‘. A. ir/nte, Photo. 

BARN OR SCREECH OWL (Tyto alba delecatula). 

From Life. 

in Ills exhaustive liistorv of British ]>irds. holds that the barn owl is uii 
doubtedly the farmer’s l)est friend, lie gives an instance in which twenty 
freshly-killed rats were found in a barn owls nest. He also says that in 700 
pellets of this owl there were found the remains of Hi l)at;s, 2,513 mice, 1 mole, 
and 22 birds, of which 19 were sparrows. 



| .S\ J. White, Photo. 

PELLETS OF A BARN OR SCREECH OWL. 

First 3 contaiuiiiff sparrow skidk broiion in at tho bata ; 4tii» mostly night-flyinc insocts ; 

mice and rats. 


0.13383.— 6 
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Lord Lelford writes of a half-grown barn owl eating nine mice in rapid 
succession, and being hungry again in three hours; and also of an old pair of 
these birds which brought food to their nest seventeen times in half an hour. 
In view of the unanimity of evidence as to the great utility of the barn owl 
from men who have carefully studied their habits, the necessity for the 
(jarefal preservation of these valuable birds cannot be too strongly urged 
upon the whole community. The testimony of the two observers mentioned 
above relates to the bird in the Old World. The form found in this country 
is practically the same in every way, the only exception being a little variation 
in colouration, and it is distributed through Australia. The barn owl 
frequents heavily-timbered country when it breeds, and often roosts during 
the daytime in hollow limbs of the gum trees. In the vast interior, where 
the trees are not large enough to form breeding places, the bird is found in 
old wells, mining shafts, caves and crannies of the rocks. Out upon the 
Nullarbor Plain these birds are numerous ; they nest and pass the daylight 
hours in the numerous ‘‘ blow-holes to he found in that country. 



(Af. A, UTnie, VhoU>. 

BLACK-BREASTED PLOVER fZoniUr tricolor}. 


Brooding on Eggs. 

My own research work in reference to this species of owl has been extended 
over a long period, and the results have been startling, some thousands 
of pellets having been examined, and I have proved that one bird, which has 
l)oen in the habit of perching in a thick Araucaria BulwilU (Monkey Pu/zle 
or Hoop Pine) for some years now, destroyed in less than twelve months 
640 sparrows {Passer domeslicus), 64 starlings {Sturnis mdgaris), 1,600 mice, 
60 young rabbits, in addition to many rats, and thousands ujum thousands 
of night-flying insects, the latter being mostly very injurious to vegetation. 
Another lot of 273 pellets from this same bird, during a period of less than 
nine m<)nth.s, revealed, not counting many thousands of night-flying insects, 
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(>’. .1. nyriti\ }*hoto 

BLACK-BREASTED PLOVER’S NEST IN DRY LUMP OF HORSE MANURE. 

Unusual N $t. 



j.S’. WMU', Photo. 

EGGS OF THE BLACK-BREASTED PLOVER fZonifer tricolor). 

Normal Nest. 
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630 mice, 50 rats, 2 young rabbits, 233 sparrows (imported), 10 starlings 
(imported), 1 little water crate, 1 tomtit, 21 frogs, and 1 small lizard. A 
very striking feature presents itself all through the investigations of the 
food of this bird, and that is the very small percentage of native birds which 
are taken, in comparison to the imported pests. The jiative birds do not 
represent 1 per cent. 

Both the spur-winged plover (Lohihyx novai holJandm) and the black* 
breasted ])lover (Zonifer tricolor) are of the greatest economic value, for not 
only are they moving over the ground in quick short runs during the day time, 
their sharp eyes ever on the alert for insect life, but they are about by night, 
thus ridding the land of many very destructive nocttiirnal insect pests. The 
plover is a family of very wary birds, but in sf)ite of their smartness, the fox 
is taking a liig toll of them. The plover, as a rule, docs not attem])t to build 
any nest, but lays lier eggs amidst stones, shingles, or sticks, and depends 
upon protective colouration to avoid detection, but unfortunately tlie fox 
<^an locate the nest by the sense of smell. 

In respect to tlie s])ur-wing(‘fl p]o\'er, the following are four stomach 
contents > •' 

No. 1 -OrasshopjKus, cri<'kets. ami several sjiecies of small ins(?ets, 
some vegetable matter. 

No. 2.— -Bhiclv beetles, rcfuains of some kind of worms, h(>ads of {‘.rickets, 
grit. 

No. 3. -Remains of grassho|)pers, some hard seeds, dung be<‘ties, vege- 

table matter. 

No. 4.“ “Numerous cricket remains, small beetles, vi^getable matter, 
cjoarsc sand. 

Three of tlie banded plover stonnuhs showed — 

No. ],“-Some small cru.stacea (most likely small crabs), small beetles, 
and vegetable remains. 

No. 2.' — Grass]iof)])ers, small insects, which a|>j)eared to be some species 
of bug, seeds of a native berry, small pieces of quartz. 

No. 3. — Several heads of caterpillars, seeds apparently of some berry, 
vegetable matter, coarse sand. 
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Tidal Power.* 

The idea of utilizing the rise and fall of the tides for power purposes 
has long been a favorite one. Up to the prennit, liowever, no power 
development of this kind, of any aj)pr(H*iahle size, lias been carried out. 
The comparatively recent arousing of injen'st in water-jtower develop- 
nient in general, and tlie great advance in the cost of fuel, have been 
accompanied hy a (‘orresponding interest in lidal-power s('iiemes, and 
iheir commercial jiosslliility is at the moment 1 lie subject of serious 
invesl igation in this ('ounti'y and in France. 

The pow('r whicli may be deveh»ped froni a. tidal basin of given area 
dejicnds on tin* .s^piare of the* lida.l range, ami since tin* I'O'}, ]M.'r hors{e 
j)()\ver of till' i)et'('ssary tniTines aaid geiier.iTiiig iiiachino'rv imo’eases 
rapidly as the working liead is diminished, the cost }Kn' horse“{>o\ver of 
a ri<lal-powei* installation, other thing.s being C(pial, will lui smallest 
wlierc^ the tidal rangi* is g]-eal(‘s{. It for this reason that the western, 
and esjKMUally the south-\v(?siern, coasts of (>i‘eat Uvitain, and the 
western coast, of France, ai’e particnlarly w(dl adapted for such develop- 
m(‘n(s, since tlie tidal range Inue is gr<ailer than in any oihtn* part of the 
world, with the possible exe(‘|)tion of the Bay of Fumly, lliuison’s Bay, 
and Port (fallelos, in Ihitagonia. 

In Great Britain the higiu'st tides are, found in the estuary of the 
kSevern, the mean range of tin* spring tides at Chepstow being 42 feet, 
and of the neap tides 21 feet, lu Frama* tlie niaximnm rang<‘ occiu's at 
St, Malo, wh(o*e it amounts to 42.5 feet at spring tido-s, and about 
18 f(‘et at marp tides. Tli(‘ tidal range in tin* Dee is 20 feel at springs, 
and 12 fe(*t at maij^s, whil(‘ the mean range of sjuing tides around the 
coast of (Jreat Brit/iin is Kbl f(‘(*t, and of maip titles 8.0 feet. 

Many s(diemes of i idal-po\V(‘r dmudopment have been suggested 
from time to time. B'rietly outlined, the more promising of these are as 
follows : — 

(a) A single tidal basin is used, divided from the sea by a dam or 
baiTage, in wliieh are jilaw'd the tiirhimvs. The basin is filled through 
sluices during the rising tide. At high ti(h‘ the .sluices are closed. 
When tin*, tide has fallen through a height tin* rmigaiitiuh* of whieh 



depends on the working head to he adopted, the turbine-gates are opened, 
and the turbines operate on a more or less constant head until low tide. 
The maximum output from a given area of basin is obtained when the 
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working head is approximately one-half the tidal range, and the cycle of 
operations vinder tlK‘se conditions, and with a constant rate of fall iu 
the tidal basin, is shown in Fig. 1. Here the dotted sine curve repre- 
sents the level of tiie sea on a tinn* base. The working period extends 
from A to B. 

(h) A sbiglo tidal basin is used, with the turbines operating on both 
rising and falling tides. The cycle of operations is now indicated in 
Fig. 2. The working period per complete tide extends from A to B 
and from C to D. ^Slightly before low water, at B, the basin is emptied 



through sluice-gates, and at 1>, a little before high wattn*, the basin is 
filled through the sluice-gates. With a working liead equal to one-half 
the tidal range, the period of oj)erati()n is a])proximat(‘ly 50 per cemt. 
greater than in system (a), aii<l the work done, per complete tide is 
approximatidy 50 jier cent, greater. 

(r) A single tidal basin is used tvdth the turbines operating on both 
rising and falling tides. Instead of filling and emptying the tidal basin 
through sluice-gates at high and low ivater, and working under an 
approximately constant head, the water is allowed to flow through the 
turbines and to adjust its own level. Under these conditions the rise 
and fall inside the basin are cyclical, with the same period as the tide, 
but with a smaller rise and full and with a certain time-lag. The range 
in the basin and the time-lag depend on the ratio of the surface area of 
the basin and of tln^ effective discharge area of the turbines. The work- 
ing head during eacli tide varies front z(‘ro to a maximum. The cycle 
of operations is shown in Fig. 3. The working period is from A to B 
and from C to D, where tluj head at the points A, B, (■, and D is the 
minimum under which the turbines will operate. The total working 
period per tide is greater than with either of the preceding systems, and 
the possible output is sonujwhat greater. On the other hand, the varia- 
tion of head during any one tide is very large. 



(d) Two tidal basins of approximately equal areas are used, with 
turbines in the dividing wall. Each basin communicates with the sea 
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through suitable shiice-gales. In one of these basins, called the upper, 
the water-level is never allowed to fail below one-third of the tidal range, 
while in the lowe^r basin the level is not allowed to rise above one-third 
of the tidal range, iiie working head th(*ii varies from 0.53 II to 
0.80 H, and operation is continuous, as indicated in Fig. 4, which shows 
the cycle of operations. The upper basin is tilled from the sea through 



the ap})ropriale sluice-gates from A to I>, and tin* lower basin discharges 
into the sea from V to D. For a given total basin area and a given 
tidal range the out])ut is only about one-balf that obtained in system 
(a), and one-tliird that obtained in sy.stems (h) and (c), so that, except 
where the physical contiguration of the site is particularly favorable, 
the cost Iter horse-power is likely to i)rovc very high. 

(c) Two tidal basins of at)proximat(‘ly equal size are used. Turbines 
are installed in the walls dividing the S(‘a from each basin. Fig. 5 
shows tlte cycle of operations. From A to 11 the upper basin discharges 
through its turbines into the sea. From B to E the sea enters the lower 
basin through its turbines. The u])’|x?r basin is filled from the sea 
through its sluice-gates between C and I), and the lower basin is emptied 
througli its sluice-gates from F to G. The head varies from 0.25 H to 
0.62 H, and the output is some 25 per cent, greater than in system (d) , 
but the number of turbines required is much greater than in (d). 

It is possible, at the expense of additional comjdication, to arrange 
in each of these systems that the head shall be maintained constant 
during any one working period, but since this means that the working 
head must then be the minimum obtaining during I lie t>eriod, a loss of 
energy is involved, with a great additional cost of construction and 
complication in uianipnlation, and with little compensating advantage. 

The great difficulty in developing a tidal scheme as compared with 
an orthodox low head water-power .scheme arisiis from the relativelv 
great fluctuations iii head. In any scheme in which the working head 
is a definite fraction of the tidal range, the working head at spring tides 
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is miach greater than at neap tides. In the ease of the Severn, for 
example, the working head at springs would be twice as great as at 
neaps, and the energy outpiit per tide would be four times as great at 
springs as at iieaj)s, while at St. Malo the output would be 5.5 times as 
great at springs as at neaps. 

Not only is the installation subject to this cycli(*nl fluctuation of 
head, but in any simple sebenie the turbines also cease to operate for a 
more or loss e^xteiuled j)eriod on each lide; and as tliis idle period 
depends on the lim(‘ of ebb or flood tide it gradnnlly works around tin* 
(dock, iunl will, at regular intervals, be incdnded in the normal iudns- 
trial working day. It is true that schemes of operation smdi ms Lave 
be(m in(li(iated ari‘ feasible in winch ibis idle period may bt' eliminated 
and (M)ntinnons opc'ration insured, but only at a considernlde reduction 
of output per s<|uare mihvof tidal basin area. Even in sindi s(diem(*s, 
unless the working head is flxod with refereiua^ to the tidal range ai 
neap tide-s, tlie variation of head betwcfoi springs and neaps causes the 
output to hr' very variable. 

In an^^ installation, then, designed for aii ordinary industrial load, 
unless the output is eip down to that ohtainahle nndei* the niinimnin 
head avaiiable at tlie worst period of a neap tide, in wliicli case only a 
very sniall fraction of the total availahle energy is utilized and the cost 
of the necessary eiigimering works per horse-] mwer ^vi]l, except in 
exceptionally favorable cireumstaiu'es, be probil)itive, somr^ form of 
storage system forms an essential feature of the scheme. 

Various .storage systems have been suggested. Electrical accumu- 
lators niust ho ruled out, if only on account of the cost, and tin* sauu' 
applies to all systems making use of compressed air. Tin* only feasible 
system appears to consist of a storage res(n*voir abov(^ the It'vel of tlie 
tidal basin. Whenev(ir the output of the primary turbines ex(*eeds the 
industrial demand, tlu^ exc(\ss energy is utilized to pump water into the 
reservoir, and wlnm thr^ demand exci'eds the output from the ])riinary 
turbines it is supplied by a seri(‘s of generators drivmi by a battery of 
secondary turbines operated by the water from tlu^ storage reservoir. 

Evidently this method i.s available only when tlu* jihysical eonfigura- 
tioii of the district affords a suitable reservoir site within a reasonable 
distance of thn tidal basin. Unfortunately also, considerable losses are 
inevitable in ibe proco8.s, and the energy available at the switchboard 
of this secondary station is only about 50 per cent, of tin* energy of tin* 
water utilized by tbe jirimary turbines. Where two tidal schemes at 
some distance apart differ sufficiently in phase, it is possible, by working 
the two in conjunction, to reduce or (diininate the idle jieriod bet\veen 
tides, and thus to reduce the necessary storage somewhat; but this does 
not affect the nec(issity of storage as betw^een spring and neap tides. 

Since storage reduces the available output by omt-half, and at the 
same time complicates the system, besides adding considerably to the 
first cost and maintenance charges, the prospects of tidal-power schemes 
would be much more promising if the w^hole of the output could be 
utilized as it is generated. By feeding into a distributing main in con- 
junction with a large steam station and/or inland water-power scheme, 
and delivering to an industrial district capable of absorbing a compara-' 
tively large night load, such a state of affairs might be realized, at all . 
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events approximately. There ia also the possibility that the inter- 
mittent operation of certain electro-chemical processes may be developed 
so as to enable any surplus power to be absorbed as and when available, 
and, if so, power developed tidally will probably prove cheaper in this 
country than that developed from any other source. 

Owing to the relati^’ely largo variations in working licad in any 
simple scheme, and to tlio small working heads, tbj‘ design of hydraulic 
turbines capable of giving constant spi'ed with reasonable eHiciencies, 
and of modei'ately high .sj>eeds of rotation, is a nialter of considerable 
difficulty. Modern developinenls, liowever, promise miieli bet'cr results 
in both these respects lhan would have appeared po'^silde only a few' 
years ago, and lurhines are in existema* which aj*(' (a'ljiable of 0{)erating 
under a varinlion of head ecjiial to 50 pei' e(nit. r)M eacli si(}(‘ of tlie mean, 
witli efficiencies which do nol fall below 70 ])er cmO. over this range, 
and with reasonably high s]>eed.s of rotation under tlie lu'ads available. 

Even wirli siudi tnrhim's^ the nuinluT of lechitlf'al [irohlents to be 
solved before^ a tidal scheme of any magnntude ('aji he embarked upon 
vvitli eonfidence is larg(\ dMic (|iies(ion> of single- /*crs?os‘ double- way 
operation, of .storag(', of tlie eib'ct of suddmi ebanges of water-level due 
to strcuig vviuds, of wav(‘ etfe<‘ts, of silting in tlie tidal basin, and of 
scmir on the dowii-slreani side of tin? sluic(*.s, of tin* best form of turbine 
and of geiK‘rato)% and of ibeir regulation and of that of the sluice-gates^ 
an‘ probably tin* most imjiorlant, thougli not the only, subjects to 
consider. 

On the otlun* liand, tlu' j)ossibilit ies of 4idaI-}>ow'er, if it ean he deve- 
loped commereially, are \'ery gr(‘at. Assuming a mean tidal range of 
only 20 feel at sjudugs, and iO foot at neaps, and a(b>j>ling the single- 
basin meiliod of develo})numt with operation on hoih rising and falling 
tidies, eacdi square mile of basin area would be capable, w'ithont storage, 
of giving an average daily output of a])proximat(dy 1 10,000 liors(e})o\ver- 
honrs. In such an estuary as tlie Severn, w’hcre an anei of 20 square 
miles could rc'adily bo utilizetl with a spring tidal rangi' of 42 feet, tlie 
average daily output, without storage^, would bo appro.ximatidy 10,000,000 
h 0 i\s( V p o w' e r- h o u r s . 

At the ])resent time it is diffienlt to obtain an even rough estimate of 
the total cost of such a schmne, owing to tlie nncerrainty regarding many 
of the factors involved, llie whole question would aqipear to merit 
investigation, <\speeially on matters of detail, by a techniinil committee 
with funds available for exjierimental w’ork. As a result of such an 
investigation, it is at least )>ossible that a definite wnirking scheme could 
bo formulated ca|)able of gcuoratiiig power at a cost at least as small as, 
and possibly much smaller thau, that of powx'r generated from any coal- 
fired installation. 
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Scientific and Technical Societies. 


ROYAL SOCIETY OF VICT(»IA. 

At the July meeting of the Society the following papers were read 

1. The Relationship of the Sedimentary Rocks of the Gisborne District, Victoria, by 

W. J. Harris, B.A., and W. Crawford. Attention is called to the comparative neglect 
of a complex and interesting area within miles of Melbourne. The Geological 

Survey classilication of rocks in the Gisborne district is set out, and a revised classiiication 
proposed, dividing Upper and Lower Ordovician, substituting the Kerrio Conglomerate 
(already recognised by Victorian geologists) for the Oolitic, and adding a new series — the 
Riddell Grits. Tlie physiography of the district is briefly dealt with. The problems of 
the Pyrete Ranges and the effects of the Djerriwarrh Fault are indicated. The distribution 
of Lower and Upper Ordovician rocks is described, and some account given of their 
graptolitic fauna. It is shown that the division line between Lower and Up}>or Ordovician 
is almost a straight line running through Gisborne in a direction slightly east of north, 
and evidence is put forward to show that thi.'? line probably represents a fault which is 
shown on the map as the Djerriwarrh Fault. The age is pre«Newor V'^olc^anic, and the 
down throw is to the oast. A tentative ro.^ognition of thrt^e graptolite zones in the Upper 
Ordovician is pro}) 08 ci — (Lowe.d) DiplograptusJ'limacograptus with Didymograptus ; 
Dicellograptus without Ihcranograptus ; Dicellograptus and Dicrariograptui?. The 
probability of a liigher zone is indicated. This division is set out only as a basis for 
further work. The widespread distribution of a series of grits, sandstones, and associated 
shales and mudstones is shown, and some account given of their Held relations and fossils. 
It is hold that — (a) they overlie Upptvr Ordovician shales with Dicranograptus ; (h) they 
underlie the Kerne Conglomerate ; (c) their contained brachlopods and crinoids indicate 
a mid or newer Silurian horizon, but theitj is an older element present, the evidence of 
which is strengtlioned by the occurrence of Diplograptus and Dicellograptus in inter- 
strati Hod shales. Tlie authors are inclined to place the Grits as Ui>permost Ordoviitian, 
The Kerrio Conglomerate, in the opinion of the authors, overlies unconformably Diplo- 
graptus and Dicellograptus shales and Riddell Grits, and the view is taken that the 
Conglomerate is in part derived from the Grit. Fossils wore found in its boulders similar 
to tiiose from the Grit. The age suggested is basal Silurian. The Tertiary gravels are 
brieHy mentioned, their nietamorj)hism by the Newer Basalt referred to, and the existence 
of an east and west fault across the southern part of the district deduced from an abrupt 
change in their level, corroborated by a similar steepening of grade in the creeks that 
cross the line. 

2. A Geologist’s Notes on Water Divining, by Griffith Taylor, B.A., B.E., D.Sc. 
The writer investigated several alleged cases of water divining while studying the welb 
around Canberra. A fairly complete description of the iirocodure at two “ divined ” 
wells is given. One was unsuccessful, and the other merely penetrated below the water- 
table, which was present throughout the district. The writer padd special attention 
to the alleged “ flowing streams,” and showed that their dilution was contrary to 
geological evidence. He gave it as his belief that water divining was purely a psychological 
and not a geological problem. Four il|justraHonB accompany the x>a'Pcr. 

3. A Revision of the Australian Cicadidae, Part I., by Howard Ashton. Since 
Goding and Froggatt’s monograph of the family, published in 1904, many additional 
species have been described, and a number of errors in nomenclature have crept in. 
iUthough the revision is intended to apply to Australian species, it was thought advisable 
to include those of New Zealand from the fact that the few Cicadas there are obviously 
descendants of Australian ancestors, all belonging to the widely diffused genus Melampfiotia. 
Two new genera and three new species are described, and, with each species, references 
are given to distinct synonyms, descriptione, and especially figures. Where type speci- 
mens are available, the Museum or private cdBeeti<m ^n which they are contained is 
ittdioated. 
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LINNEAN SOCIETY OF NEW SOUTH WALES. 

At the July me3U ig the following pap3rs were read : — 

1. Notes from the Botanic Gardens, Sydney. By A. A. Hamilton, Botanical Assistant. 

Species of Lepidosperma. and Prostanthcra, and varieties of Grevillea punicea^ Ilakea 
fialignUf and Prostantfiera saxicofa are described as new. New locality records are made 
for several other species. 

2. The Atrypidoi of New South Wales, with references to those recorded from other 
States of Australia. By J. Mitchell and W, S. Bun. 

In addition to the three species of Airypa already known from New South Wales, 
three species are described as new. Specimens from Molong, Yass, and Bowning, which 
externally resemble Merintina^ but whoso internal structure shows them to belong to 
the Atrypidcp,, are referred to a proposed new genus. The records of Airypa from 
Queensland, Victoria, and Western Australia are revised. 

3. Note on certain Variations of the Sporocyst in a species of Saprohgnia, By 
Marjorie 1. Collins, B.Sc,, Linnean Macleay Fellow of the Society in Botany. 

In the species of Saprolegnia examined, Leptolegnia^ PythiopsiSt and Achlya conditions 
of the BjK)ro<ty8t occurred rarely, wliilo the Diclyuchus and Aplanes conditions wore 
frequent; the variations octnirrod in both club-shaped and cylindrical sporocysts, but 
were not observed arising from resting sporocysts. Composite sporocysts were observed 
combining the features of Diclyuchus and Aplanes, Evidence is given in favour of the 
suggestion that the Aplanes condition has arisen from the Diclyuchus by failure of the 
protoplast to escape from the germ -tube during its early growth. 

4. The Geology and Petrology of the Great Serfientine Belt of New South Wales, 
Part IX. The (ieology, Paljcontology, and Petrography of the Ourrabubula District, 
with notes on adjacent regions. By Professor W. N. lienson, B.A., B.Sc., F.G.S. ; W. 

S. Dun, and VV^. li. Browne, B.Sc. Section A. General Geology (W. N. Benson). 

The relationship structurally and stratigraphically between this region and that 
formerly described by the writer in the Burindi and Horton Kivor districts is indicated. 
In the Ourrabubula district the oldest formation is the Burindi mudstone with tulTs, 
followed by the Middle Carboniferous Kuttuiig Series, largely composed of keratophyre- 
tulf and conglomerates, but containing two or three horizons of contorted, seasonally- 
banded “ varve-roek ” of Iluvioglacial origin, accompanied by tillite containing striated, 
and occasionally faceted erratics. Tiiis series is 9,500 foot in thickness, and contains 
RtMcoj)teris and other tonsil plants. It is followed by the VVerrie Series of basalt-tiows, 
w'hich are invaded by a very varied series of sills and dykes radiating from Warragundi 
Mountain, related to which is an e.xtoasive series of keratophyric, andesitic, doloritic, and 
basaltic sills and dykes which invade the Burindi and especially the Kuttung rocks. Tlie 
period of intrusion of these was probably during the folding and faulting, wiiicli occurred 
after the formation of the Kuttung rocks, but probably befoi-e that of a mass of Ghssopteris- 
bearing sandstone, w^hich is referred to the Newcastle Series, though this has been broken 
by posthumous movements. The physiography of the Gurrabubula and Peel River 
district is also discussed. 

Dr, E. W. Ferguson exhibited specimens of the imago and larvio of a muscid fly 
belonging to an undetermined genus. The imago was bred from a pupa taken in the 
nest of a Jjeatherhead by Messrs. W. G. and R. G. Harvey, of Mackay, Queensland. The 
larva) live on the nestling birds, and when mature conceal thornselves in the nest and 
pupate. Out of twenty pupae obtained by Messrs. Harvey, only one hatched out, the 
others being parasitized by a chalcid wasp, a pair of which were also exhibited. Mr. P. H. 
Gilbert, of liakemba, Sydney, has found what appears to be the same species on nestling 
birds (New Holland Honeyeater). 

Mr. E. Cheel exhibited some very interesting st>ecimens of a rare lichen collected on 
Mount Kosciusko by Miss A. V. Duthio, 

The only specimens previously coUeoted, so far as can be ascertained at present, are 
in a solitary collection by Rev, F. R, M. Wilson, found on earthy rock on Mount 
Hotham, Victoria, in January, 1890. The specimen is labelled Dufourea fnadreporiformis 
(Wulf,) Ach. (Wilson No. 1167, in National Herbarium, Sydney). It seems to have 
close alfi^ties with Dadylina artica (Hook.) NyL, and further investigation is needed to 
settle the generic position, as no apothecia are present in either the Mount Hotham or 
Mount Kosciusko specimens. Unfortunately there are no specimens of the above-men- 
tioned genera (recorded from Arctic Regions) available for comparison. 
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THE ROYAL SOCIETY OF QUEENSLAND. 

At the Juno meeting Mr. H. A. Longman, F.L.S., exhibited a number of marsupial 
crania, showing variations in the perforations of the cribriform plate, and pointed out 
that membeie of the Polyprotodontia {Peram4>les, Myrmecobiua, ThylacinuSf Sarcophiiti»f 
Ofn$yurun, Ph(i$c(>iogale^ &c.) were oharaoterized by the presence of two major perforationK 
situated near the superior median margin. 

Mr. C. T. White, F.L.S., exhibited (1) pieoen of the stem of Vifis acris F.v.M. When 
colloeting in tho Kosedale district recently Mr. Stdimieden had told him that when the 
stem of this Adne was oliewoil, the tongue and lips became indainod, the secretion of saliva 
was increased, and intense )>ain ensued, (2) Seeds of Maerozammia vmcrooarpa Cogn., 
collected in the Aru Xslamls by Mr. Snowden, who had forwarded them to Mr, M. J. 
Colclough, of tho Queensland Museum. Mr. Snowdon stated that these beautifully 
winged setKls were sometimes found floating about in tho air 10 miles out to sea. and 
not uncommonly fell on schooners’ decks. The exhibitor stated that he had observed 
specimens on the road between Bioto and Mafulu, in Papua, while eoilo(*ting in that 
region. The seeds had j)reviou.sly been desciilKwl by the late F. M. Bailey in the Soci<»ty\'> 
iVoecodingfi (xviii., 8) as thoso of an unknown Biguoniacoous plant. For the cori'ect 
idontiflcation Mr, White was indebted to the Director of the Royal Botanic Dardens, 
Kew (Lieut.«Foloiiel Sir D. Piam). who, in forw^arding the dotormination. staled that an 
article on tlii.s interesting ]daut had lieen prepared for an early nunibor of the Kew 
Bulletiii. 

Ml. W. D. Francis read n paper on ‘*The Origin of Black C’oatings of Iron and lilan 
ganme Oxides on Hock**.” The author destrilied black coatings of iron and manganese 
oxides on rocks in .stioums of the dense ram ioie*»ts oi tlu* Kin Kin District (which is 
situated in the coastal hell, alniut 100 miles north <ti Brisbane), and stated that it is 
highly probable that they are the altered remains ot a fine, red. rock-incrusiing alga 
(Hildenbi'ahdtia), Thin conclusion is supjiorted by tho following facts: — (a) The coi- 
respondence in distribution of the black coatings and the inciusting alga ; (6) comparability 
of thickness of the black coating and the alga ; and (i ) the prc.sence of the cellular structure 
of tho alga in 50 per cent, of tlie exaniplos of the blac'k coating iendi‘red transparent by 
hydrochloric acid. Coatings of ajiparently similar chemical composition observed by 
Humboldt, J>arwin, and otliors on rocks in the Orinoco, at Bahia, and in tho Nile and 
Congo are briefly referred to, and it is suggested that they ina^'^ be the remains of incrust mg 
organisms. 
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Personal. 



MR. C S. NATHAN. 

Mr. C. S. Nathan, whose photograph appears in this number of the 
Journal, has been a prominent member of the Executive for three 
years, 

Mr. Nathan was born in Melbourne, and, when very young, went 
to New Zealand, where he was educated and began his business train- 
ing. Attracted by the possibilities of Western Australia, he went to 
that State in 1894, and has been actively engaged in business there from 
that time. For the past twenty years he has been Manager, and, of late, 
Managing Director, of Charles Atkins k Co. (W.A.) Ltd., an electrical 
engineiiring firm of Perth. 

For many years Mr. Nathan lived in Fremantle, and was a Councillor 
of that town, and one of the original members of the Tramway Trust. 
Mr. .Nathan has been* one of the few men actively engaged in large 
business transactions wdio have realized the value of the application of 
sc’ence to indu.stry, and years ago established a scientific denartment 
in his biisines.s. lie lias actively associated himself with the scientific 
development of Western Australian industries, and has been Chairman 
of the Council of Industrial Development in that State. This Council 
was establislu‘d by the Western Australian (loverninent to investigate 
industrial possibilities, iUul to assist in establishing new industries 
utilizing local materials. As a result of its activities some investigations 
have been made, and several very important industries, such as bottle 
rriakmg, wool scouring, and ceramic products, have been set up in 
Western Australia. 

The work of the Council was closely related to that of this Institute, 
and at the request of the Western Australian Government Mr. Nathan 
was appointed a member of the Executive, and has frequently visited 
Melbourne to assist in its work. 

He his been one of the most enthusiastic workers for establish- 
ment of the Forest Products Laboratory, and is a member of the vSpecial 
Committee in charge of that project. 

During the war, Mr. Nathan devoted the greater part of liis time to 
such public work as has been stated, and to definite war work. He 
was Chairman of the very successful Citizens’ Appeal Committ<^e for 
the Y.M.C.A,, and a member of the Executive of the Red Cross Returned 
Nurses Home, Australian Comforts Fund,. and the Perth Hospital. 

On a recent trip to America, Mr. Nathan collected a large amount 
of Taluablc information in reference to mechanical cotton pickers, the 
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Forest Products : Their Manufacture and Use. — Nelson Courtlandfc Brown, B.A., 
pp. xix. 471, with 120 illustrations. John Wiley and Sons, New York. The 
book purports to present to the student and general reader the chief commercial features 
involved in the manufacture and use of the principal forest products, except lumlior, 
and to serve as a reference book for those intemsted. Apparently it has been written as 
a text book for student.^ in American forestry schools, and from thi.s point of view it is 
probably satisfactory. As a njferonce book, however, the treatment of eacli of the many 
divivsions covered is too brief. The statistical tables, which form so prominent a feature 
of the book, are practictally entirely' American. It would have been of value if some 
statisti(*s from other countries were added for comparative purposes, especially for 
students. Some of the tables arc unsatisfactoi'y. For example, in a book where so much 
has had to be sacrificed to e<;onorny of space, it. seems hardly worth while giving a whole 
pag(?, as on page JIIO, to details of wood fuel used on farms. The plmtograplts generally 
are not good, as many of them have so much detail crowded in tliat it is tlirticult to see 
the essential features. It is to be regretted that some imjiortant matters have been 
curtailed, while space has been found for illustrations wdiich in many cases serve no 
useful purpose. The book is, however, very' readable, and, for the gcmeral reader requiring 
a clear and simple account of the various jirocesses dealt with, is of undoubted value. 
The information is accurate, and set out clearly. It is as a book of reference that the 
publi(;ation fails, owing to the scant treatment necessary^ to deal with so many subjoct.M 
in a reasonable space. For example, the boating of paper is dealt with in a few lines, 
and the very important and growing ply- wood industry gets very little space. One 
noticeable omission is a discussion of gums, resins, and esseiitial oils. Turpentineris the 
one exception. In the chapter on Tanning the African black wattle is referred to as 
Acacia JSatalUa, whereas it is Acacia decurrens, var. moUis. Very interesting accounts 
are given of such subjects as pulp and paper, tanning matoriais, voueors, cooperage, 
distillation, tics, posts, pokyj, shingles, fuel-wood, maple syrup, rubber, dy^owood.s, excelsior, 
and cork. The ground covered is, of course, very extensive, and it is to bo hoped that 
the author will carry out his expressed intention of dealing fully with those important 
.subjects in a .series of books. 8uch a treatment would allow of the result being of real 
v'alue as books of reference, and, as the present literature on forest products is very 
scattered, Mr, Brown would do a grout service in presenting it in a form readily avail- 
able. 

Classification of AustreUian Wheats, — A bulletin (No. 19), containing a classiiiGatioii 
and. detailed description of some of the wheats of Australia, has boon issued by the Institute 
of Science and Industry. This bulletin gives the results of the work which has been 
done up to the present by the Seed Improvement Oommitteo of the Institute of Science 
and Industry. This committee was formed with the object of dealing vrith the follovidng 
problems ; — 

(1) The nomenclature of cultivated varieties of farm crops. 

(2) The exchange and dissemination of seed samples for research work. 

(3) The elimination of undesirable varieties of crops. 

(4) Tlie recommendation of money grants to approved State or other institutions 

for work in connexion with seed improvement, and the introduction of improved 
varioties of crops. 




REVIEWS. 


In a<wordance with instructions from the Executive (>)minittee, work was commenced 
on the nomenclature of farm crops, and specimens of the different varieties of wheat,, 
oats, and barley were collected from the experimental farm in each State. Wheat, 
beiiifr the most important of the cereals, was the first one to bo considered. It was 
found that, in order to deal with the nomem latino ofyectivel.\% it was necessary to compile 
a classification of tlie varieties, and also a detailed descri|)tion of each variet,y, in order 
that it could lx* taken as a standard for comparison. 

Part I. of the bulletin deals with the classification, giving a detailed description 
the characters whicli may be used to ilivide the varieties into classes and types and an 
account of the classes wdiich are formed on these characlora. 

The main classes are formed on the presence or absence of awns ; the presence or 
absence of hairs on the chaff ; the colour of the chaff ; and the colour of the grain. 
Sixteen classi's can be distinguished, and thcFo are further subdivided into type.s according 
to certain botanical and agricultural charaetors. 

The botanical characU^rs used in the types de.icHbed are the solidity of the straw, 
which may be hollow, t»ithy, or solid ; the presence of aw iis ; the shape of the head, 
which may be club-tipped, scjuare, or tapering ; the character of the outer glume ; and 
the si/e and shajx) of the grains. 

The agricultural character used are the stooUng projierty. the seasoua! variation or 
time of ripening, and the cliaraider of early growth ; but tiieso neofl more careful investi- 
gation and des(Tiption before they can be counted upon as reliable characters for use 
in distinguishing between th(!> varieties. 

Part ri. of the Bulletin gives a sboit botanical description of the dilTerent spewies of 
wheat under cultivation in different parts of the world. Tlie grouping of the species 
is according to the distinguished botanist Ilackel. A strictly botanical description of 
each group is given, and a note as to the. extent to which each is grown in Australia. 

Part III. gives a detailed doseription of each of the 4b hc.st known varieties grown in 
the Commonwealth. Each tleseription has Ix'cn compiled from f,he material received 
from the various State farms, from all tlie available literature on the subje f<, and, where 
possible, with the help of the breiHlm' of the variety. Tlie botanical characters are 
described in detail, the agricultural cliaractcrs in brief, and tin* history or pedigree of 
each variety is given. 

The dascription of the varieties is imcoded by a key or classification, to assist in f.heir 
identification. 

The bulletin has been prepared by Kllinor Archer, M.Se., Secretary of Seed Improve- 
ment Committee, under the sujiervi.sion of the member's of the Committee. Copitvs may 
bo obtained on application to the Secretary of the Institute of Science and Industry. 

Food rmpertion and AnaUfsifi ^ — By Albert K. Leach, S.B., revised and enlarged 
by Andrew W inton. Ph.l). 4th edition, pp. xix. ItdlO, with 15S photomicro- 
graphs and .120 text figures. John Wiley & Sons, New York, 1020. 4r»s. net. 

A copy of the fourth edition of the aliove book has been rcctdvfMl from Me.-^.srs. 
Chapman & Mall, Covent Carden.s, London, and tlie information (‘ontalmHl in 
the work, wdiieh is almost eiicyelopaHlic in si/e and cliaracter, is lirouglit riglit up 
to (late — ^fanuary, 1020. As a new edition of an old and well known work, it 
has retaincMi the old arrangements to meet the eonvcniencc' of those luumstomed 
to the earlier editions which appimred in 1004, 1000, and lOMl. There has 
been cousiderahlc advances since the last tlate, and a largi* amount of new 
mat<*rial has been added to or .substituted for tliose past eilitions, resulting in 
an increase of 00 pages. 

The recent literature has Ikhui w'cll culled, and many r(‘ferences are given 
as footnotes to the pages. The new edition is due to Dr. A. 1.. Wiiiton, who 
is also the author of several books of bis own account, anti a recognised authority 
on Food Examination, especially on tlie microscopical side. It was ex]>et*tcd 
that more chemical microscopy w^ould be found in tlie prt'sout edition, ejj., in 
the examination of sugars, much confusion existed until tiu? osa/one metlmd was 
introduced, yet no reference is given to the various osa/.ones ami tlieir micro- 
scopical examination. In the examination of various jellies, no clumiical examina- 
tion can detect fruit adulteration m satisfactorily as the microscopical 
examination of colloidal precipitates, which are not mentioned; the alkaloids 
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are also readily identified under the microscope. Althoiij^h it is not the purpose 
pf the present hook to go beyond the strictly chemical or physical processes 
involved in making the analyses, because the sole object of the examinations 
is to ascertain whether or not such article of food conforms to certain standard 
of purity, fixed, in some cases, by special law. and in other cases by common 
usage or acceptance. In the examination of such substane(*s as eggs, milk, 
jircserved foods, canned products — ^vegetables, fruit, pulp, jams, and jellies— 
meats and sauces, chemical meiluids alone do not afford ii satisfactory examina' 
t on ft is stateil that the public analyst need not concern himself with the 
dietetic \aliie of the food, or whether it is of high or low grade. It is for him 
to determine Mm])Iy \\beth<‘r it m genuine or adulterated within the meaning 
of the law — liow, and to what extent. Neveitheh^ss, we tind a chapter on ‘H^'ood; 
ils function, jiroximate components, and nutritive value included. Though 
^hort (13 pages), it is clear and good, and is an indication that the author 
n'coen’KCis that something more than meie anah^is is necessary. d hi* Food 
(’)ieniisi should work in conjunction with the Physiologist and Bacteriologist, 
ami must thoiontrhly undeiNtand the use of the microscope, d lie micnisi opical 
part of t'^e iiresenf edition is nuimh dtwoted to the section on (*t‘reaK and 
their products, tea, colfee, cocoas, and spices, and follows the accepted methods. 
To Rupnlement this, 158 photomicrographs have been included, but, unfortnimtelN , 
these are very much bchnv the standard of the hook — in fact many are iiui^e 
useless (131, 13(i, 138, 157, Itll. 204, 254): and others appear to have been 
ihkeii out of focos (1P5. 1(101. (ienerallv. too much has hc*cn included in each 
Held, and all contiasts tno lackiriir. ^^i1h the both of the text, linwexer, the 
author desi'rves vcj\ gieat commeiidat ion. 3 he infoi niaf inn is verv extensive, 
and all manner of iah1<‘s <jf analyses, e(|ui\alej|t‘^, s]>ecifie graxitics, optical 
cemstants. sugats, coloins, alcolmls, «Sc.. are to be found. The oflicial pos'tions 
of hf>th the oriiiuial aiitlioi and the rex iser ate sunicjiuit nuaiantce tliat the 
ho jk is thorou'ihlv praitical and aecurate U here manx methods an* irixen for 
an exsTn'natif n. it might he of some value if th(‘ anthoi's piefereiice w(*ro 
indieated. At the present tiim*, xvi* baxe to reh on tlx* oniciiil melhod adopted 
h\ the Amenivin associations Tn addition to the (hatdets aheiil> ment’OTied, 
then* are othets on edible oils and fats, alcoholic beverages, food (ircsetx at ives, 
irtificial sweeteners, flavonrng extiact-.. milk and milk pio(lin*ls anpaiatus and 
methods. 3 he chanter on lutitiiial food colonis is v**i\ usetul and a final 

I banter on the detetni’nntion of aiidity bx*^ means of ihe hydrogen electrode 
(ion eoncs^Ptiation ) and its x’alne and applications is giv m. One hundred and 
Ivvetitx tevf fu/ur(‘s are in(du<lel ddie hook will, no ilonbf, foim n standard 
refcTenee book foi the analxt’eal chemist and in addition will be a guide for 
dhers, such as the pharmaeist, phx siologist, and manufacturer. 

SOME PUBLICATIONS RECEIVED. 

Thr Pent P<H()ifrcrs of Irelnud, Special Benort Vo. 2, issued b\ the Fm*l 
Ueseareb Board, In a lecture* before the Boval Dublin Soeietv, I*rotes^or l*ieree 
F. Purcell diaeusHed tlie problems involved in dealing xvitb a natural material 
more thin nine-tenths of which is whaler. 31ie changed conditions which affect 
the cost of winning coal xvill also aflVct that of neat production. Peeent attemnlB 
made in C’anada and (Jermany hi the appliiMtion of inedirinical methods to the 
winning of peat have ahoxvn that a considerable measure of success has been 
attained, and, so far as Ireland is concerned, tin* conditions have now placed 
peat in a more favorable position to eonificte xvith coal. 

4 CntirnJ Perhinfi of the f/canv Fuealyphin, by .1, H. ^Maiden, I.S O.. F.U.W., 
F.Tu.S. — Part XLI, of tbc complete xxork w*ith four plates 3‘he species deficrilieU 
are latifnjia, F. Foehehert'^^n, E. \herffw»a, E, pachyphyVa, E. pifriformts" 
var. KuufsmUli Maiih'u, E. Olfifiehhi, and E. hrummoydii Bentham. 

Jfeporf of the lylor'1>epart*ornt<tf Committee, on Iteseareh oiul Development 
in the Dependencies of the Falkland Islands, — Beeommendations are made, inter 
alia, for refieareh work in connexion wdth the whaling and sealing industries, and 
with regard to hydrographv, metoorologv and magnetism, and geology and 
mineralogy. Whale oil to the value of £1,600,000 was shipped from the Falk- 
land Islands in 1017-38, and during the same period guano of an equal monetary 
xmlue waa obtained. 
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The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute* 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 



Australia’s Position in Regard to Liquid 

Fuels. 

|HE rapidly-inciH’asing scjireity and dearness of motor fuel 
is forcing the attention of industrial countries to the problem 
of future supplies. Mr. G. O. Sinitli, the Director of the 
United States of America Geological Survey, iH'Cently pointed 
out, in an address given to the Iron and Steel Institute, that ten years 
ago the oil wells in Ameri<‘a were adding to the reserve stocks about 
15,0()0/)00 barrels n year, but noAV the current is in tlie other direction, 
and stocks are being depleted to the extent of sonu' 20,000,000 barrels a 
year. In 1910, America was obliged to import nearly 50,000,000 barrels of 
crude oil more than she exported. The official estimate of less than 
7,000,000,000 barrels of oil as the quantity remaining available in the 
ground in the United States of America, while the annual e()nsmn]>tion 
Ls now nearly 500,000,000 barrels, shows that at the present rate of con- 
sumption there are only fourteen years' supplies available. 

In America, so serious is the position that every effort is being made 
to supplement the supplies of petrol. Attention is being given, firstly, 
to the production of benzol from the diatillation of coal; secondly, to the 
distillation of alcohol from molasses and from other sources; and, 
to the oiUshale resources of the country. It is probable 
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that with the advent of higher prices for fuel oils a kind of 
economic survival will be brought about. The more essential 
use of oil, that is the use of oil where it serves the greatest end, will 
survive; and business ])ractice and public opinion, and even, if needed, 
governmental regulations, will ivork together to enforce obedience to this 
rule of greatest good to the greatest number. 

In Great Britain, leaders of science and of^ industry are not in 
ignorance of the dangers threatening. The British Government has 
established a Fuel Research Station, at a cost of nearly £150,000, to 
thoroughly investigate the economic and commercial possibilities of 
obtaining liquid fuels by destructive distillation of coal. Another 
Government Board has been established to investigate the whole i.)rol)lem 
of power-alcohol, while various large industrial corporations, such as 
the London General Oiunibus Company, are vigorously prosecuting 
inquiries into one or other branclu^s of the subject. 

In Australia, where the position is more grave, the future is regarded 
with the utmost complacency. The Commonwealth is at the mercy of 
the Unit(Hl States of America, and receives only such qiuintities of liquid 
fuel as that country permits. It is true tiiat the situation may he 
slightly alleviated when elToct is givcai to tlie proi)Osed operations of the 
Anglo-Persiaii Oil (Company, but even to that liirnted extent Australia 
will .still be dependent bn outside sources for her supplies of the. crude 
oil. 

Tluvre av)pear to be four possible ways in whicli Australia can make 
hersedf iiidependcnt of outside contributors, and develop her own supplies 
of liquid finds. These are — 

(a) I^ower-alcohol ; 

(h) Distillation of coal; 

(c) Production of shale oils; and 

(d) The discovery of local oil-fields. 

In regard to the last of these, the Commonwealth Government has 
taken up the matter, and is offering large rewards for the discovery of 
oil deposits. In regard to the development of the first three problems, 
however, it is pro^iosed by tlie Institute of Science and Industry to 
make fresh efforts to bring about a satisfactory solution. 

The main sources of alcohol are vegetable materials containing starch 
or sugar, and practically all the ahxdiol for potable and industrial pur- 
poses is now made from grain and niola^sses. Before the war, large 
quantities of alcohol were made in Gennany from potatoes specially 
grown for the purpose. Alcohol can also be made from the fermentable 
sugars formed by the hydrolysis of wood cellulose, and can be made 
synthetically from calcium carbide or from the ethylene contained in 
coke ovens and coal gas. From results obtained in America it does not 
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appear that high yields will be obtained from our hardwoods, but the 
investigation is one which the Institute intends to take up as soon as 
facilities are provided for the work. The manufacture of calcium 
carbide has recently been established in Tasmania, but the development 
of the industry depends largely upon the availability of clieap poiwer. 
The recovery of ethylene from coke ovens and coal gas, and its conversion 
into alcohol, are still in the experimental stages. At the ])resent time, 
Irowever, none of these three sources of supply is of appreciable 
importance in this country. 

The main rtconunendation.s made to the Governineiit in a compre^- 
liensive report on the whole subject, in 3918, were — 

(1) That a bonus of 6d. per gallon should be granted on power- 

alcohol distilled in Australia froni local raw materials; and 

(2) That the whole question of inethylation of denaturation sliould 

be ret'iiuvod sympathetically by the Excise authorities. 

Tlio Government has not, .so far, taken any action in these directions, 
but the Institut(‘ is hopeful that xsome results may soon be fortlicoming. 
In (imM>nslan(l there? are very considerable supjilies of material which 
are now wasted, and Avhi(*h can he used profitably for the nianufacture of 
jiower-alcohol. A.s the result of action taken by the Institute, the 
Automobile Clul) of Queensland has established a strong and influential 
(‘onimittee to see what can be done to establish distilleries, jireferably 
op a co-(>|>erative basis. [nter<*sf is being aroused also in other direc- 
tions, and tli(? .sugar mills in the ( Viirfis district are, for examjile, taking 
the matter up with a view to ascertaining the possibilities of estab- 
lishing a dislil](‘ry to produce about l.OOO.OOO gallons annually. As 
regards other raw materials, the dilliculty at the |)resont time is that 
crops which contain either sugar or starch have siicli a high value as 
foodstufl’s that it is doubtful whether they can be used profitably for 
di s tilla tion pu rposes. 

The Fuel Research Board in Great Britain is of opinion that coal is 
now, and is likely to remain, the world’s principal source of fuel, Avhethar 
solid, liquid, or gaseous. By processes of carbonization atul gasification, 
coal can be sorted out ” into gaseous, liquid, and solid fuels, and more 
economic methods of utilization adopted. Investigations carried out 
by the Fuel Research Board into the thermal and economic effect of 
various methods for carhoniziiig and gasifying different types of coal 
show that for each type of coal the method of treatment has to be 
specially adapted. Since the solution of the problem depends, not 
only on the nature of the coals and particular processes suitable for 
their treatment, but also on economic conditions, it is highly important 
that Australia should take part in the investigations which are being 
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carried out in other icoun tries. Since the appointment hy the Institute 
of an influential and representative committee to inquire into this 
and cognate subjects, further progress has been stopped by lack of 
funds. 

In shale, Australia has deposits which are the richest in the 
world. The value of shale as an adjunct to her failing supplies of 
petroleum is realized by the United States of America, where money 
has been allocated by the Federal Government for the investigation 
of problems involved in the commercial exploitation of the large 
deposits kiiowii to exist in that country. The shale-oil industry had its 
origin in the south of Scotland, and, by dint of scientific inanagement, 
survived the competition of American petroleum products in spite of 
the decreasing value of the raw material tixmted. In Australia, the 
history of the industry has been much less happy, but the time 
appears to be ripe for a vigorous exploitation of this potential source 
bf wealth. The liqiiidnfuol position is now so acute that it does not 
appear probable that any one source of supply can be relied upoii to 
supply the demand. Alcohol, hen^sol, and shale petrol will all he 
re(piired, as well as imported fuels. 

— G. L. 
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A BIRD CENSUS. 

Some interestiniy results have been obtained by Professor J, Burton 
Clcland, of the University of Adelaide, by recording and classifying, 
during walks or drives in the country, the various Australian birds 
met with during the outing. His records extend back to March, 1917, 
and cover visits to eleven districts in New South Wales, Queensland, 
and South Australia, and were commenced with the object of securing 
a crude idea <of the actual and relative numlx^rs of the individuals of 
various species of Australian birds, and ultimately, by the co-operation 
of other observers, of compiling a bird census of Australia. Describing 
his methods. Professor Cleland writes that he keeps a score, as one 
keeps the runs at cricket, on a sheet of paper or the back of an envelope, 
of the number of each species seen, so that eventually when sufficient 
ground has been covered, results of some value might be expected. For 
instance, during a motor run from Broken Hill, 84 individuals of eight 
si:)ecie8 'vvei’e recorded over a distance of 15 miles traversed in one and 
a quarter hours. The cx)untry was mostly open saltbush plain, and 
the view for small birds -was estimated at about .100 yards or less, and 
for large birds, about 400 yards. From tbe depth of the lateral view, 
multiplied by the lengtli of the journey, the average number of birds 
per square mile was reckoned. Tbe type of vegetation necessarily 
affects the extent of the lateral view during a journey. In 1919, Pro- 
fessor Clcland explained his scheme at the annual Conference of the 
R.A.O.U., at Brisbane, and it met with acceptance. It was then pointed 
out that not only was a rough idea obtainable in this way as to the 
numbers of our birds, but, by recording results at the present time, 
and making the same journey again after twenty years’ interval, some 
idea might be obtained as to whether any species was decreasing 
materially in numbers, holding its own, or increasing. Professor 
Cleland has prepared his observations for publication, and their 
appearance will be looked forward to by oniitbologists. 

BACTERIAL RETTING OF FLAX. 

Some years ago attention was drawn to a method of retting flax in 
water inoculated with a pure bacterial culture. This method was 
described by Professor Giacomo Rossi, Director of the Institute of 
Agricultural Bacteriology in the Royal Higher School of Agriculture, 
Italy, in 1916; and a factory was erected at Bonnetahle, in France, 
where fUix is now retted on a large scale. The process depends upon 
the action of a special aerobic bacillus, and the cultures are supplied 
from Professor Rossi’s laboratory. Recently a report by Mr. A. 
Renouard of the work at the factory was published in the weekly 
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bulletin of the Department of Trade and Commerce, Canada, he having 
been commissioned to investigate the operations, and to make careful 
obser^^ations of the various stages of the procei^s. The method consists 
essentially of three stages— (1) the immersion of the flax straw in 
water at 82 to 8G degrees F. in suitable vats; (2) the addition of a 
eertaiii quantity of the culture bouillon of the bacillus; and (8) in the 
passage of a current of air through the water in the vats during the 
whole of the retting process. Mr. Eenouard considers that the Rossi 
process can furnish the best possible results from flax straw of any 
kind which can be treated. Moreover, as the process can be checked 
at any moment, the action can be so controlled as to give products 
answering to all requirements of the flax spinners. The yield of fibre 
amounts to alx)Ut 20 per cent, of the flax straw. The llossi process can 
also be applied to hemp and ramie, and according to tests made by 
Professor Rossi it appears that Snsal leaves, when crushed and retted 
by this method, furnish a good white fibre of better quality than that 
produced in the usual way. 

ELECTRICAL STERILIZATION OF MILK. 

The British Medical Research Committee has recently, according 
to commerce reports, published results of experiments in sterilization 
of milk by Professors Beattie and Lewis, of Liverpool University, who 
largely carried on the work. They enumerate the results of fifteen 
experiments under varying conditions, with different degrees of current, 
and with several qualities of milk. The final conclusions arrived at 
by the investigators are: — Milk can be rendered free from B, coli and 
/?. tuberculosis by the new electrical method without raising the 
temperature higher than 63 or 64 degrees C. 'I'his temperature eflect 
is very short in duration, and in itself is not the principal factoi* in 
the destniction of the bacteria. Though the milk is not sterilized in 
the strict sense of the word, the percentage reduction of the bacteria 
over a fortnight period is 99.93. The keeping power of the milk is 
considerably increased. Tlie taste of the milk is not altered, and so 
far as careful chemical examination can determine the properties of 
the milk are not in any way impaired. The milk may accurately be 
described as raw milk free from pathogenetic bacteria. 

LIGHT CREOSOTE OILS IN WOOD PRESERVATION. 

Experiments conducted by the Forest Products Laboratory, U.S.A., 
have shown that light creosote oils properly injected into wood will 
prevent decay until the wood wears , out, or checks so badly that the 
untreated portions are exposed. Creosotes used in ties from 25 to 50 
years ago were, for the most part, oils having 50 per cent, or more 
distilling below 235 degrees C., with a residue not to exceed 25 per 
cent, at 315 degrees C. The ties so treated lasted fifteen to twenty 
years, and failure was traceable in most cases to mechanical wear, such 
as rail cutting and spike killing. In no case was failure found to be 
the fault of preservative. Of 1,558 telegraph poles in the Montgpmery- 
Jfew Orleans line, which were pressure-treated with a light creosoW 
oil, 1,049 poles were still sound after sixteen years. In 01 per cent, of 
the cases of decays the fungi had entered the wood through checks and 
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shakes. Representative sections in the Jforfolk-Washin^ton line showed 
that after seventeen years’ service, of the 1,614 poles inspected 1,469 
were sound, 02 decayed at the top, and 105 decayed at the ground-line. 
The decay at the top was caused chiefly by catting off the poles. In 
those decayed at the ground-line, the causes of failure, as determined 
in 88 per cent, of the cases, were cheeks or shakes. Here again, as in 
the ties, the preservative outlasted the mechanical life of the wood. 
Unless some other factor than ])rotectiou from decay is considered 
important, therefore, there is apparently no need to specify high-boiling 
oils. The important point is that any coal-tar creosote which is not 
extremely low-boiling or extremely high-boiling will satisfactorily prevent 
decay; and in the selection of an oil, factors >such as price, yxuietrability, 
and convenience in handling should receive greater consideration than 
moderate differences in volatility. 


SCIENCE AND INDUSTRY. 

The ironfoimding industry of Great Britain, tlirough the Institu- 
tion of British Fonndryinen, have decided to form a Research Associa- 
tion. It is intended primarily for the gr(\y and malleable cast-iron 
trades, and tln^ sdunne wall bo under the auspices of the Government 
Department of Scientific and Industrial Research, which has £1,000, 000 
for furthering such work. It is proposed to have the offices and 
laboratories, and bureau of information, in IMnninghaui, and Mr. T. 
Vickers has been appointed technical adAn'ser. He is secretary of the 
Birininghaiu Metallurgical Society. Iron founding is greatly in need 
of the aid of science, and hitherto it has not drawn a good class of 
labour. There are 2,800 foundries in Great Britain — 285 being in 
Scotland, and 50 in Ireland. In the Midland area there are 828; 
and Birmingham has the most foundries of any towai — 118. Yorkshire 
has the largest number of any county — 415. 


SEA-WEED FOR PAPER MAKING. 

The Thames Paper Company Limited has carried out an experiment 
on the sea-weed that is to be found in the estuary of the Thames, and 
W'hieh is a fairly common tyi)e along the shores of this country. This 
was dealt Avith in the company’s laboratory, and the chemist’s report 
is given belowa From this it Avill be observed that the fibre contents 
of this sea-w^eed is practically nil. It is probable, however, that 
tile type of sea-w’eed suitable for this purpose is somewhat different, 
for companies have been formed in Italy and Japan for the purpose 
of exploiting sea-weed in this way. As the possibility of utilizing 
this raw material in the manufacture of paper is of great interest at the 
present time, further iiK|uiri(\s are being made into the question. The 
chemist’s report referred to aboAx^, is as folhnvs: — Samples from the local 
foreshore have been cai^efully examined from the above stand-point — 
water content, 73.50 per cent (as received), bone-dry Aveight, 26.50 
per cent. Thi« latter was chiefly dirt and foreign matter, salt (sodium 
chloride and other haolgens), and colloidal substances akin to gelatin. 
The amount .of fibre was practically negligible, and was extremely 
difficult to isolate on account of the ‘^colloids.” Cellulose was not 
worth estimation, and the sample was useless as a raw material for 
paper making. 



SCIENCE AND ENDUSTEY. 

BLIND TO THE FUTURE* 

Although, more and more, the leaders of industry are awakening 
to the grave necessity of encouraging and fostering scientific industrial 
research, there is still blind opposition, or cold indifference, on the 
part of a large section of the public to further action in this directiom 
The Chemical Age draws attention to the short-sighted action of a 
section of shareholders in causing the withdrawal of an excellent 
pro]>osal of the directors of Brunner, Mond, & Co. to distribute 
£100,000 among IJiiiversities, and other selected institutions, for the 
furtherance of scientific education and research. At the present time, 
perhaps more than at any other |K*riod in the history of the Empire, 
the maintenance of our old industries and the establishment of new 
ones depend upon an adequate supply of scientists and technologists. 
The fight for industrial supremacy will be won by the most efficient 
nation, and it is largely by public-spirited action on the part of 
successful business institutions that research and technojogy will be 
advanced. To rely solely upon Government institutions, particularly 
at a time when every Treasurer is at his wits’ end to secure money 
for ordinary departmental activities, is stupidly optimistic. Professor 
Donnaii, commenting upon this decision of the shareholders in Brunner, 
Mond, k Co., writes : The financial exchange is heavily against 
Germany, but I do not think the intellectual exchange is against them. 
The present situation in the United Kingdom is well known to the 
far-sighted and abh^ directors of Brunner, Mond, & Co., and it is very 
oarnestly to be lioped that the shareholders -of this great and deservedly 
famous company will support their directors in the splendid and 
pioneering action whielrthey have desired to take.” 

GERMANY’S BROWN COAL DEPOSITS. 

The annual report of the German Mineral Oil Co., slates The 
Chemical Age, refers to the great success attained in the last three 
years in extracting lubricating and heating oils from brown coal. Large 
brown coal mines have been bought up with this aim, and as the annual 
output of brown coal is about 100,000,000 tons, and is rapidly increasing, 
it is calculated that Germany will ultimately be able to get along with 
very small imports of petroleum. The brown coal extraction process 
was known before the war, but was put into force first in 1916, when 
the shortage of lubrications threatened to stop the whole German war 
machine. 


INDUSTRIAL CO-OPERATION IN AUSTI^LIA. 

Some months ago, the Institute of Science and Industry -published 
a -hulletin dealing with plans for welfare work in various parts of the 
world. Under the title of ‘‘Industrial Co-operation in Australia” a 
second hulletin has now been issued outlining purely local activities. 
Every effort was made to obtain particulars of all the schemes in 
operation, but it is possible that the whole field has not been covered. 
The range is sufiiciently wide, however, to indicate thejuain features of 
the work, and from the replies received to the' many inquiries that 
were made it is clearly apparent that a great deal of thought is being 
given to the question of improving the working conditions of employees 
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without increasing their tasks. In order to obtain the fullest possible 
information on the subject, letters were sent to alwiit 100 firms, com- 
panies, and individual employers, as well as to Chambers of Commerce, 
Chambers of Manufactures, the Bankers’ Institute, associations of 
employers, manufacturers, retailers, &c% Tlie response was very satis- 
factory. Some difficulty was experienced in comi)iling and classifying 
the re-plies, for many of the schemes differ so materially that it was 
impossible to group them under general headings. It is hoped that in 
making this information available the Institute may be able to render 
some service to those who are sc^.eking a solution of the complex problems 
which modern industrial organization is giving rise to. In Bulletin 15, 
the princi|)les underlying the welfare movement generally w^ero dis- 
cussed, Bulletin 17 is, in a sense, complementary to the former, but 
it confines itself to descriptions of scliemes actually in operation, the 
results of wliich are being followed with very wide interest. 

WOOLLEN RESEARCH ASSOCIATION. 

Of tile many Research Associations approved by the Dejiartment 
of Scientific and Industrial Itescarch in Groat Britain, one of the 
largest is the Association for the Woollen and Worsted Industries. In 
a recent report of the council of that Association reference is made to 
the difficulty of obtaining first-rate research men, esjiecially those nieii 
with experience in textiles. Owing to the small number of scientific men 
of high standing working for the advancement of the wool textile 
industry, it soon becarue clear that the Association would liave to make 
its own experts. A similar (lifficulty is being experienced by practically 
all the Research Associations which have been formei, and this fact, 
perhaps more than any other, serves to emphasize the imperative neces- 
sity for industrial research. Industrial researcli was so neglected that 
suitable men are not available. The thoroughness with which the w^ork 
has been commenced now- that its importance lias been realized augurs 
well for success. Preparations are being made, not with the frenzied 
zeal of the reformer, hut deliberately and comprehensively, indicating 
that there is stability and perinaiience behind the movemc^nt. A final 
agreement has been entered into with the Government for the payment 
to the Association of £25,000 in respect of a period of five years, dating 
from September, 1918, provided that the Association raises at least 
£5,000 in each of these years. That amount has already lKx*n exceeded 
by subscriptions due from members. The (iovernment have further 
agreed that for each additional £1 over and above £5,000, and not over 
£8,000, raised by the Association in any one year of the period, a sum 
of 10s. will be payable. For a sum over £8,000 a subsidy of 5s, will 
be payable; and, when the combined income from private and Govern- 
ment sourcas reaches £50,000, the rate of any further grant will be the 
subject of special negotiation. This amount may appear large to firms 
that have spent nothing on research work in the past; but, having 
regard to the magnitude of the industry, it is trifling. The Association 
points out that the large cheUiical firm of E: L du Pont de .Nemours 
Company, of Delaware, United States of America, estimated their 
expenditure upon research for the current year at £400,000, and stated 
that fe66 chemists would be employed. 
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EMPIRE COTTON-GROWING GOMMITTEE.-SCHEME OF 
ORGANIZATION. 

During tlie interval which has elapsed since the publication of its 
report, the Empire Cotton-growdng Committee has given consideration 
to the measures which ought to be taken to carry into effect the recom- 
niendations made therein. The more important of those recommenda- 
tions were referml to in Science and Industry (Vol. 2, No. 3, p. 141), 
and included provision for pure research in such subjects as plant 
physiology, plant genetics, mycology, and entomology, and provision 
also for post-graduate studentships attached to these and other Chairs, 
by means of which promising men can be trained in methods of 
research. 

The scheme of organization is being prepared in consultation with 
the Board of Trade. It is probable that a Board of Trustees wall be 
incorporated under the Eoyal Charter to hold the funds available, and 
to release them as recpiired by the administrative body. Research and 
education w^ill bo fostered and assisted, but the matter of most pressing 
importance, and w^hich will absorb most of the niom\y available, is t]H‘ 
strengthening of the staffs of the Agricultural Departments of Colonies 
and Protectorates wdiere cotton is a possible crop by adding to the 
staffs trained men, who will give their wlmle, or their main, attention 
to cotton. The efforts of the Agricultural DopartTnents in .several of 
the Colonies and Protectorates to introduce iin proved seed and to 
maintain purity of strains w’ill be supported and extended. Means of 
transport wall also be systematically studied. The immediate w'ork 
of the Committee is to obtain tlie ratification of the Od. levy by the 
tw^o masters’ federations and the tw'^o cotton association.s, and to 
complete the technical details necessary to put it into force. 

INSECT PARASITES -A SUCCESSFUL INVESTIGATION. 

The Experiment Station of the Hawaiian Sugar Planters’ Associa- 
tion has published a report entitled Philippiue Wasp Studies,” which 
contains, among other things, particulars of the wa)rk undertaken with 
the definitely economic object of i^rocuring natural enemies of the 
beetle Anomala Orientalis, which, by reason of the havoc w^rought in the 
larval stages on the roots of the sugar-cane, is a serious pest in the 
plantations, and was causing heavy losses in the island of Oahu, Hawaii, 
The quest of the entomologists w^as entirely successful, and through 
their labours the foe ap]>ears to have been vanquished, with the result 
that a .large saving has h^en effected of one of our most valuable 
articles of food. The ally w’bicli tlie entomologists .summoned to the 
aid of the sugar planters was the wasp ” Scolia Manihe, which is a 
small black and yellow insect w^bich occurs abundantly in the 
Philippines. The females possess the power of detecting the presence 
of cei*tain suhterranean beetle grubs, and having located their victim, 
dig down to it and deposit on its ventral surface an egg, from which 
there soon emerges a larvss that devours the beetle grub. It is stated 
that the wasps established themselves wdth such success, and increased 
so rapidly, that they are now^ more abundant near Honolulu than at their 
native place, while the pest Anomala Orientalis is vanishing so satis- 
factorily as to cause wondei* how the wasp main tains itself. 
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RESEARCH-WHAT IT IS NOT. 

With the exception of a few devoted individuals (professors in 
universities, &c.), having many other claims and sinall resources, it 
may be said no research which has a direct bearing on the wool-textile 
industry has been carried out at all, excluding, that is, work on dyes. 
At the instance of the Woollen and Worsted Research Association, the 
Department of Scientific and Industrial Research called a conference 
on sheep breeding, and experiments are to Ixj undertaken with a view 
to the improvement of locally-grown wool. From this basis the Associa- 
tion is building up a coinpreheusive scheme of research, including the 
collation of known facts, and fundamental or pure research. Under 
the heading “ Research — Wliat it is not,” the Association, in its last 
annual report, ^varns its members against expecting the impossible from 
scientific investigation. It is poinRxl out that research is not a mere 
means of detecting and remedying technical faults. It is true that the 
methods of researcli may be of great value, say, in determining the 
cause of a faulty piece, but in 90 cases out of 100 .such inquiries 
ultimately trace the fault to some error in procedure, a careless 
labourer, or fault in materials, such as bad oil. Often an inquiry of 
this kind is difficult and prolonged because the fault is of irregular 
occurrence; and, when finally traced, no advance in general knowledge 
is made. For this reason, altliough a eons-ulting staff is being formed 
for tb(‘ benefit of members, their lime will have to be charged if special 
visits, analyses, &c., have to be nnule. Often such consulting work may 
suggest a line of research, or may ]>ring to light some general and 
systematic error in trade practice. In such a case, the Association 
would, of course, hear the cost itself. The dividing lim^ in these cases 
will he det(‘rmined hy the answ^er to the question- - Is the matter new; 
does the solution advance general knowledge; is it of interest to the 
Irade generally? Broadly speaking, howa^ver, this consulting work in 
itself is ]iot research work. Research, also, is not a magic wand that 
may be waved and in a moment alter an industry. Then?, has been a 
tendency in certain quarters to make wdld and impossible promises that 
the trade will be nn'olutioniml in a Tnoincnt, 


NATURAL GAS. 

More than 2,100 cities and towns in the United States are supplied 
with natural gas. The average price per 1,000 cubic fi'ef charged to 
domestic consumers in the United States, in 1917, was about 30 cents. 
The average price charged to manufacturers was less than 12 cents. 
The average price of artificial gas is $1 per thousand. 

Most of the towns and cities supplied wdth natural gas are in iVew 
York, Pennsylvania, Ohio, We.st Virginia, Kansas, Oklahoma, and 
California. In Ohio, 872,000 domestic consumers wtu*e su])plied in 
1017; in Pennsylvania, 480,000; in California, 2e39,000; in Kansas, 
188,000; in New York, 164,000; in West Virginia, 129,000; and in 
Oklahoma, 95,000. The industrial consumers, hy w^hom the gas is 
used for manufactures or for generating power, use twice as much gas 
a.s the domestic consumers, , , 
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During the present centuiy the value of the natural gas used in the 
United States has risen annually from $27,000,000 to $142,000,000. A 
r©j>ort by John I). Northrop, just published by the United States 
Geological Sun^ey, Department of the Interior, gives statistics of the 
prodimtion and consumption of natural gas, and sket(3hes the condition 
of the industry in 25 States. It gives, also, statistics concerning 
gasoline made from natural gas in that year. The recovery of gasoline 
from this source has now become a large industry, which contributes 
materially to the supply of motor fuels. In 1911, there were in opera- 
tion 176 plants, which produced about 7,400,000 gallons of raw gasoline 
from natural gas. In 1917 — only six years later — there were 886 
plants, which produced nearly 218,000,000 gallons. 

Prior to 1916 most of the gasoline recovered from natural gas waa 
derived from casing-head gas obtained from oil wells by methods 
involving compression and condensation, but from year to year an 
increasingly large proportion of the annual output of natural-gas 
gasoline has been recovered by the absorption proce&s. 


SHEEP-FLY IN GREAT BRITAIN. 

Among sheep-farmers in certain parts of Great Britain the blowfly 
pest is assuming large proportions, states the London Times of 9th 
June. In the pa.st, a check has teen kept upon it by reason of the 
fact that there was an adequate supply of farm labour. The Times 
states that — “The only method to prevent the fly ^striking’ is by 
clipping the dirty wool, to keep the flock in a sanitary condition. With, 
prhaps, thousands of sheep on mountain grazings this means an 
iunnen.se amount of work, and it is becoming increasingly difficult to 
obtain fell shepherds, because lowlanders are unfitted for the work, 
and the young dalesmen migrate to take up less arduous employment. 
A fly-trapper could set and maintain traps on each sheep farm propor- 
tionally to stock and acreage. Although the blue-tettle {Calliphora 
erythrocephala), which invades the buUheFs shop and the hou.sewife\s 
larder, is responsible for some of the stricken sheep, the greater number 
are victims of the green-bottle (Lucilia sericata)^ the true sheep-fly, 
which causes the poor animal to die an agonizing death. There are, 
therefore, strong compassionate, as well as financial, reasons why 
vigorous steps should be taken to reduce the plague. Thirty or 40 years 
ago, a Coniston gentleman invented an effective trap. It is baited 
with strongly smelling meat or carrion; the flies ascend an upward 
plane, and once inside never discover the aperture by which they 
entered. But shepherds were cheap in those days, and this, combined 
with the prejudices of the dalesmen, led to the neglect of a useful 
invention. Some of these traps are still in existence, and a few years 
ago the manager of the Manchester Corporation’s Thirlinere Estate, 
after considerable trouble, secured one. Much of Lakeland has been 
converted into a gigantic reservoir, and fly-trapping would he a gain; 
not only to the pastoral industry, hut to the public health, for the 
stricken sheep leaves the flock, and ahnost invariably dies in or neat 
a stream.” ^ 
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PAN-PACIFIC CONFERENCE. 

The Australian scientists who attended the Pan-Pacifie Conference 
at Honohilu have returned well satisEed with the work accomplished. 
Mr. E. C. Andrews, the Government Geologist of ?few South Wales, 
who was one of the delegates, stated that the aims of the Conference 
were embodied in a series of resolutions, which represented the views of 
the leading scientists of Australia, J^ew Zealand, the Philippines, 
United States, Canada, and Japan. The work/' he said, which 
these scientists have set themselves to aceomplLsh has its roots in tlie 
individual efforts of famous observers in the Paciffc; it is an extension 
of the groat labours of Darwin and Dana on coral reefs and on 
volcanoes; also of Professors Sollas, David, and Alexander Agassiz, and 
of their dis(»iples in the Pacific, whost^ efTorts had been productive of a 
great gain in our knowledge of the Pacific. The Conference aims at 
co-ardination of work in the Pacific by numerous s|)ecialists in all 
branches of science, so that on the one hand the origin of tlie Pacific 
Islands, and of the continents on its margin, may be determined ; and, 
on the other hand, that the ecoiiojnic possibilities of those lands may 
be known to the world.’’ The (’onference lasted three weeks diii*ing 
August, and the deliberations of the 110 delegates were held in the 
famous throne«roorn of the Kamcharnetha dynasty, and the spcnikers 
addressed the Conference from the royal dais. The Conference w^as 
eonveJied by scientists of the United States, and the trustees of ihe 
Bishop Museum of HaAvaii generously provided funds to defray the 
official exi)enses of the delegates. Honolulu was chosen as the meeting 
place, because of its being tbe cross-roads of the l^icific, being about 
4,400 miles from Sydney, 4,700 miles from Panama, 2,100 miles from 
San Francisco, 2,J00 milCvS from Vanconver, and about 3,000 miles 
from Japan. 
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X-Rays:' ^ Brief Sketch of their History, 
Nature, and Technical Applications. 

By PROFESSOR KERR GRANT» Univenity of Adolfiide. 

The actual discovery of X-rays was made by William Rontgen, Professor 
of Physics in the University of Wurzburg, in the year 1895 ; a discovery not 
to be regarded as an isolated peak of scientific achievement but as the 
culmination of a long series of investigations into the phenomena accom- 
panying the discharge of electricity through rarefied gases by many previous 
investigators. 

Chief among the names of these earlier investigators are those of Faraday , 
Crookes, and Schuster in England ; of Hittorf, Goldstein, and Lenard in 
Germany. 

The nature of these antecedent discoveries may be briefly summarized : 
Air, or any other gas, at atmospheric pressure, and in its ordinary condition, 
doe?4 not permit of the passage of an electric disc; barge from an electrified 
conductor to an adjacent one unless the j)otential difference between the 
conductors amounts to some 75, (XX) volts for each inch of space separating 
them ; if this voltage gradient be exceeded a discharge takes ])laee in tlie 
form of an electric spark or series of sparks. If, however, tlie air or other 
gas is contained in a glass tube fitted with metal electrodes, and if the pressure 
of tlie gas within this tube be steadily lowered by means of any fonn of aii- 
pump, the dischai‘g<? is found to })ass more and more readily, tlie necessary 
voltage failing in proportion to the decrease of juessure. Mon‘ov(‘r, tin* 
character of the discharge changes greatly as rarefaction increases, violent 
interrriittent spark being gradually replaced l:)y a silent continuous flow of 
electricity, the path of which is no longer confined to an ext rein ely narrow 
l)and of air but includes, at pressures of 1 inch or less, all the gas between 
the electrodes, as is manifest by the luminosity displayed bv the contents 
of the tube. . I - 

This luminosity, how^ever, is not uniform along the hmgth of the tulje. 
The negative electrode, or kathode, is enveloped in a luminous mantle; this 
is succeeded l)y a space devoid of luminosity, the Faraday dark space^ and 
this by a luminous column, sometimes striated in appearance, extending to 
the positive terminal or anode. 

This is the general character of the appearance with pressures between 
1 centimetre and 1 millimetre of mercury ; with further reduction another 
dark space appears between the negative glow surrounding the kathode 
and the kathode itself. This is known as the “ Crookes dark space.’* 

As the vacuum becomes higher this latter dark space extends further and 
further outwards from the kathode, until it extends laterally to the walls of 
the tube and to the anode itself. Corresponding with this extension the 
luminosity of the gas falls off and becomes restricted to a beam or pencil 
proceeding outward from the kathode and suggestive in appearance of the 
track of a beam of sunlight through the dusty air of a darkened room. The 
colour of this pencil depends upon the nature of the rarefied gas ; where it 
strikes the wall of the tube a bright green fluorescence of the glass is pro- 
duced. As Crookes first showed, it carries sufficient energy to heat pieces of 
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metal foil on which it impinges to a white heat, or to cause motion in lightly- 
suspended objects. If a magnet be brought near the bulb it is deflected in 
the same manner as would be a flexible wire carrying an electric current. 

The name ‘‘ kathode rays ” was applied to this peculiar radiation by 
Goldstein, and for long the nature of the katliode rays was hotly disputed. 
The old controversy concerning the nature of light, whether it be a corpuscular 
or a wave-motion, vras fought over again, but the decision in this case was 
reversed. The rays were proved by Perrin and by J. J, Thomson to carry 
a charge of negative electricity. The charge and mass of the individual 
particles was determined by observation of the deflections they undergo in 
passing through an electric field of measured strength and through a magnetic 
field. (Figs. 1 and 2 illustrate these effects.) These magnitudes, charge 




FIG. 1.- — Deflection of beam of Kathode-rays FIG. 2. — Curvature of beam of Kathode- 
by negatively charged metal plate. (From rays due to magnetic field. (Ibid.) 
Sominerfeld’s Atornbau und Spektral-Iinien.) 

and mass, and, what is more easily measured, their ratio, have been found 
to be always the same whatever the nature of the metal forming the electrode 
from which the rays emanate, and whatever the nature of the residual gas. 
The definiteness and invariability of these negatively-charged particles give 
them a unique importance in the most important scientific problem of the 
present day, viz.; the problem of the electrical constitution of matter. 
A special name, “ electron,” has, therefore, been assigned to this entity. 

The charge of an electron has been determined by a variety of meansj 
and found identical with that carried by a hydrogen or other mono- 
valent ion in electrolysis; its mass is to that of a hydrogen atom as 1 to 1,850. 
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The electron manifests itself not only in the form of kathode rays, but 
in a great variety of other circumstances. Thus, the effect of a magnetic 
field upon the spectrum of the light emitted by a radiating gas, discovered 
by Zeeman in 1897, was explained by Lorentz on the hypothesis that the 
light is radiated by an electron rotating within the atom. The ratio charge : 
mass, determined spectroscopically, agrees with that found for the kathode 
rays. The positive electrification which electro-positive metals acquired 
when radiated by light of short wave-length (or by X-rays) is due to an 
ejection of elec.tron.s by their atoms ; the same electrons are spontaneously 
ejected with enormous speed by the atoms of many radio-active substances ; 
they also issue from metals when these are heated to very high temperatures ; 
the process of gaseous ionisation has been shown to consist of the detach- 
ment or attachment of a single electron from or to the ionised atom ; they 
can be shown to be concerned in the processes of metallic conduction and of 
optical dispersion. 

In short, the electron declares its presence in every known kind of atom 
and in a great variety of conditions, and is certainly to be regarded as a 
universal constituent of matter. 

The speed with which these electrified corpuscles travel depends solely 
on the voltage difference between kathode and anode ; in other words, 
their kinetic energy is due to the electrical work done oh them. Thus, with 
100 volt.s difference they attain a speed of 8,400 kilometres (about 5,200 
miles) per second ; with 1,(X)0, ten times this spet^l, and so on. At very 
high voltages and speeds, however, it wo\ild follow both from electrical 
theory and on more general grounds that the increase of speed with voltage 
should be less than at moderate velocities. Experiment has confirmed tliis 
view. 

At high speeds the penetrating power of the kathode rays is considerable, 
Lenard, of Heidelberg, in 1893, made vacuum tubes with thin windows of 
aluminium foil, and, using high voltages, succeeded in making the rays 
penetrate these windows and emerge into the outside air. He tlius was 
able to show that they exert a powerful photographic action, that they can 
excite fluorescence, and that they ionise the air through which they pass. 
His work is generally considered by German men of science as the immediate 
precursor of Rontgen's discovery. 

X-rays arc produced by the impact of the kathode rays on matter of 
any kind, (This statement is . universally true only if the essential identity 
of X-rays and ordinary light be allowed.) In Rontgen's original experiment 
it was the walls of the bulb on which they impinged ; in later types of 
tube a metal '‘anti-kathode” or “target” placed directly in the path of 
the beam of rays, which, moreover, can be focussed on this target by the 
simple device of making the kathode from which they radiate concave towards 
the target. For a given target the amount of X-radiation emitted is strictly 
proportional to the number of kathode rays which hit the target ; the pene- 
trating power depends both on the speed of the rays and on the material 
of which the target is composed. 

The properties of X-rays were very systematically and thoroughly 
investigated by Rontgen himself. In almost all respects they resemble 
ordinary light so strongly as to suggest an essential similarity, if not identity, 
^ey affect, as does light, a photographic |)late, ; they can excite fluorescence 
in certain materials, as can light; they ionise or render conducftive air or 
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other gases, does ultra-violet light; they have marked physiological effects 
analogous to “ sun-burn.” But they diifer so markedly from ordinary light 
in their extraordinary power of ])enetrating opaque materials, and likewise 
in the impossibility of causing them to undergo reflection, refraction, or 
interference, that Rbntgen himself left their nature an open question and 
signalised this mystery in tlie name he gave them. 

Although continual accretions took ])la<’.e to tlie knowledge gained by 
Rontgcn (and in particular the discoveries of Barkla that to each element 
used as a target a characteristic X-radiation pertained and that the 
rays, like light-waves, were susce])tible of polarisation, must be mentioned), 
yet the real character of these radiatio)is remained unproved, thoiigli not 
unguessed,' until the year 1912. In that year Lane, Ih’ofessor of Physics in 
tile Univ(‘rsity of Munich, who in common jxnLaps with the majoritv of 
German physicists at the time held to the view that X-radiation was merely 
light of exceedingly short wave-lengtli, conceived tlie Inilliant idea of using 
tlie regularly-s]iaced arrangement of atoms in a crystal as a diffraction 
grating for X-rays, arguing that the rtJation of the atomic inter-spaces 
to their wave-length might be expected to be similar to that borne 
by the spaces between the lines of an ordinary grating to the wave- 
length, of light. Experiments com |)letely verified this conjecture. (V. Fig. 3.) 



FIG. 3. — Diffraction of beam of X-rays by passage 
through crystalline plate. The central s{>ot marks the 
incidence of the direct beam, the three pairs of spots are 
its diffraction images, (From the original by Laue, 

Friedrich, and Knipping.) 

Laue himself used the crystal as a transmission-grating. W. L. Bragg 
showed that it could be used to better purpose as a reflection-grating, 
and in the hands of the Braggs (father and son), or Moseley, and of other 
investigators this new method of investigation speedily produced a vast in- 
creasf^ in our knowledge of the X-rays themselves on the one hand, and on 
the other hand, of the arrangement of atoms in crystals, Barkla’s 
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characteristic radiations were studied and their wave-lengths measured 
by Moseley working in the laboratory of Sir Ernest Rutherford in Manchester. 
Moseley showed that there is a steady shortening of wave-length as we pass 
from one element to the next higher in the periodic table, and that according 
to a remarkably simi)ie law (v. Fig. 4), the difTerences of the square roots 
of the chara(*teristic frequencies remain constant between each successive 
pair of elements. From this law it is easy to show that between the first 
element of the table — llydrogeii — and the last— Uranium- -there remain yet 
undiscovered five elements and five only. Moseley also confirmed Barkla’s 
discovery that elements of high atomic weight, at least, possess not one only 
but two characteristi(* radiations (the so-called K and L radiations). Later 



FIG. 4. — Moseley’s spectra of X-rays (principal K and L lines). 

from different^ metals, showing progressive change of 
wave length. 


investigators have added a third, the M-radiation. These three types of 
X-radiations show a progressively increasing wave-length, and consequently 
decr^sing power of penetration. Thus the wave-lengths of the strongest 
line in the K-radiation from tungsten is .212 Angstrom (one Angstrom =? 
one ten-thousandth of a metre ; the wave-length of yellow sodium light is 
6,890 Angstroms) ; that of the L^radiation 1.67 Angstroms ; that of the 
M-radiation 7.01 Angstroms. The wave-lengths for other elemeiits vary cor- 
respondingly. Kie K, L, and M radiations are not strictly monochromatic, 
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i,e.t of one single wave-length, but consist of groups of such radiations 
differing slightly in wave-length. Thus the K-radiation contains four such 
groups, the L a greater number. 

For elements of low atomic weight these radiations merge into ultra-violet 
or even into visible light. 

The great interest of these results for the X-ra}^ teclmician lies in the 
substitution of a precise and definitely measurable magnitude, the wave- 
length, for a relatively indefinite one, the “ hardness ” or penetrating power, 
and further in the ])Ossibility which is afforded of analyzing precisely the 
quality of the radiation emitted by the target, or anti-kathode. It is found, 
in fact, that the radiation from the target resembles the liglit emitted from* 
an incandescent vapour, say, a mercury-vapour lamp, insomuch as a general 
radiation corres|)onding to ‘‘ white light is su])crposed upon the almost 
monocliromatic radiation characteristic of the atomic species of the target 
corresponding to the bright-line ” spectrum of the metallic vapour. Fig. 5 
shows the distribution of energy in the speetnim of the X-radiation from a 
tungsten target op(‘rate(l with 110 kilovolts between the terminals of the 
tube. 



A simple and important relation has been found to exist between the 
shortest wave-length occumng in the radiation and the voltage applied to 
the bulb, viz. : that this wave-length decreases in exact proportion as the 
voltage increases. Similarly, unless the applied voltage reach the value 
corresponding to the wave-length of the characteristic radiation, that radiation 
will not be excited. As an instance, the K-radiation of tungsten requires an 
applied voltage of 67 kilovolts, the L-radiation about one-eighth of this, and 
so on. The long-known relation existing between the spark-gap of the coil 
and the hardness’* of the rays from a bulb is thus explained and made 
precise. 
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Ordinary radiography depends entirely upon the difference in absorbing 
powers of different materials. It 'was found by Kbntgen himself and con* 
firmed by later observers that this absorption increased with the density of 
the material. More precisely, the absorption by any elementary substance 
is proportional to the number of atoms penetrated and to the cube of the 
number which gives the place of that element in the periodic system. Thus 
an atom of calcium, the twentieth element, absorbs (20/8)^ sixteen times 
as much as an atom of oxygen, place 8. It is for this reason, a.g., that lead 
is so much employed for })rotective screening in X-ray work. This absorj)- 
tion is due to two main causes : firstly, a part of the radiation is used up in 
exciting the characteristic or fluorescent ’’ radiation of tlie absorbing 
"element, and secondly a certain fraction is scattered or diffused in a manner 
similar to tliat in -which the sun’s radiation is scattered in passing through 
the earth’s atmos])here. Now fluorescent radiation can be excited only by 
radiation of wave-length shorter than its own. Hence a curious irregularity 
appears in the relation between absorption and wave-length of radiation. 
If we start with a wave-length considerably below that characteristic of the 
absorber, and gradually procec’d to shorter and shorten: wave-lengths, the 
penetration as we would naturally exj)ect will st('adily and very ra])id]y 
increase, the fraction absorbed as rapidly decrease. Ibit so soon as the 
wa\4?-length of the radiation is diminisht'd to that at which the (*haracteristic 
radiation of th<‘. absorbing substance is produced, a large iiUTease in absorp- 
tion occurs, 'riiis fact is of importance to the radiographer, for ]>}iotographic 
action is de[)endent upon absorption of the radiation by tlu‘ sensitised 
emulsion, and it is seCn that w<j do not necessarily secure greater effect l>y 
using a softer radiation. Fig. 6 illustrates the iricrease in ])ljotographic 
action occ-urring when the wave length becomes short enougJi to excite the 
oharaoteristic radiation of silver. 



FIG. 6. — Spectrum of X-rays, showing sudden increase of absorption at a point 
where the fluorescent radiations of silver and of bromine in the photographic 
emulsion are excited. *• 


This fact of greatly increased absorption at a certain critical wave-length 
can be made use of to secure a radiation in which one particular wave-length 
greatly predominates over all others. If, for example, the radiation from a 
tungsten tube operated at eighty to ninety thousand volts or higher, and 
producing strongly the characteristic K-radiation of tungsten of waveJength 
.212A., be passed through a filter of ytterbium or any compound of this 
element of properly c^culated thickness, the radiation thus filtered ” is 
one in which the characteristic radiation of tungsten amounts to a very 
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large percentage of the total radiation. (Y. Fig. 7.) For ytterbium w 
absorb strongly not only all long wave-length radiation but also all shorte 
than that of Angstrom units for which wave-length its own characteristic 
radiation is excited. Hence the continuous part of the X-ray sj)cctnim 
is sharply limited on the short-wave side of the cliaracteristic radiation 
by the selective absorption of ytterbium and also reduced by general 
absorption as t]\e longer wave-lengths are approached. 



FIG. 7. — Spectrum of X-rays from tungsten, showing effect of ytterbium 
filter in producing nearly monochiomatic radiation. 


In radio-tlHM’apy tin* use of a homogeneous beam of X-rays is much to 
be desired. F(»i- t)i(^ tr(?atmeut of deep-seated tumours, in espt‘cial, it is 
obviously necessary to have radiation of sufficient j)enetration, and tliis 
radiati(.m slioiild not be mixed with too large a ])roportio!i of soft radiation, 
which would at’t injuriously upon the more superficial tissues. At present 
th(‘ ))ractice of radio-th(*ra.j)ists is to ()[)erate the tube with a loijg s]iark-gap, 
higl). voltage, thus serairing the recjuisite jxuKdrrating quality, and to 
cut down the amount of softer rays by '' filtering."' through suitable thick- 
nesses of aluminiuni, a metal whose region (d K-se]ectiv(‘ absolution lies in 
tim i'xtrenio long-wave [)art of the spectrum, and therefore, exercises 

only a general absorption which is iniicli greater for the softer than for the 
liarder rays. 

By tlie use of difh'reiit metals in the target and S('}(*ctively absorbing 
{liters Ve have seen that mu(;h more truly monochromatic radiations might 
be obtained ; whether the advantages to be thus gained will (uitweigh the 
pra(?tical difliciilties yet remains to be seen. 

We turn now to the (x>nsideration of an important dovel<)])ment in the 
technics of X-ray production. It has long been known that an electrically- 
insulated piece of metal loses a charge of electricity, particularly a negative 
charge, mmdi more rapidly if its temperature be at or above a red-heat than 
it does at ordinary temperatures. This effect had l)een traced to a 
spontaneous emission of electrons by the hot metal. Edison discovered that 
a piece of insulated metal plate or wire encloseil in a vacuum tube thus became 
negatively e.lectriiied, and his discovery was turned to good account by 
Fleming' in the vacuum-valve used in its later forms so widely for the 
reception of wireless signals. Whether this property of electronic emission 
depended on the metal alone or on the chemical action of residual gases 
upon it was, until comparatively recently, a matter of dispute. Tlie verdict 
of physicists both in Europe and in America was probably inclined to the ‘ 
chemical explanation, when Dr. Irving Langmuir, of the Research Laboratory 
of the General Electric Co., U.S.A., took up the matter on its ex])eriinental 
side, and, using the“ unrivalled facilities which the laboratory offered for 
the production of the highest vacua, succeeded ’•in establishing beyond 
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question the fact of an electron emission independent of all ctoses except 
the nature of the metal and its temperature. His work made clear, al^, 
the importance of a factor which had been overlooked by previous workers, 
viz, : the existence of a back-pressme or electromotive force due to the 
swarm of electrons surrounding the heated wire and tending to prevent the 
issue of further electrons. Just in the same way the drying of a wet string 
in still air would be retarded by the presence around the string of an atmos- 
phere of water- vapour. And just as a current of air sweeps away this 
vapour and allows fresli vapour to issue, so does an electric field sweep away 
the electrons and allow a fresh swarm to take their place. 

Langmuir showed that, under proper conditions, exceedingly large currents 
could be obtained from an incandescent filament of tungst<.‘n at temperatures 
a|*])roaclung its melting point (3,100° C.). The following table indicates the 
relation between electrcm emission and tem]>erature : — 


Taulr J . 


Eled) 

wn Emission from pure Ttivgsteu. 

Absolute 


Tcniperature. 

per ftq. rni. 

1,500“ . . 

.. 0.58x10 

1,800“ , . 

.. 2M. X 10 

2,100“ . . 

00151 

2,400“ . . 

.. 0.13177 

2,700“ 

.. 4.35 


31.7 


While Langmuir was pursuing this ros(;arch his (jolleague in the sfime 
laboratory, Dr. W. D. Ooolidge, was simultaneously occupied with an inquiry 
into the cliaracteristic,s and limitations of the ordinary Xrray bulb, in especial, 
with the attempt ti^ use tungsten in place of platinum for the anti- kathode. 
He had come, in the course of this research, to the reluctant conclusion tliat 
no modification of thivS type of bulb was possible which would very materially 
increase its output without, at the same time, renderingthe bulb unstable 
in operation. Langmuir’s results gave him a new inspiration. He saw tlte 
possibility of utilizing a pure electron current in the highest obtainable 
vacuum in place of the kathode rays of the older type of tul)e resulting 
from the impact of positive ions on the kathode. From the outset success 
ap})eaTed certain, and in less than a year from tlie first attem]it at construction 
the first Ooolidge X-ray bulbs we.re placed on the market. The construction 
of the tube may briefly be described : The source of the (‘lectrons is a small 
flat spiral of tungsten wire heated by a small storage - battery or from the 
low-voltage winding of a small transformer. Its temperature is thus con- 
trollable by means of a variable resistance and ammeter in this circuit, a 
range of from four to six amperes varies the temperature from a dull red 
heat at which electron emission just begins to a bright white beat at which 
it is extremely copious. The anti-kathode or target (which is also the 
anode) is of tungsten either in the form of a solid forged block with plane 
face opposed to the filament or of cop]M?r in which a button of tungsten is 
centr^ly embedded. The tungsten spiral forming the kathode is oentrally 
situated in a shallow cylindrical cup of molybdenum sheet metal forming 
part of a larger electrode, the whole being so designed as to focus the kathode 
stream of electrons on the face of the aiiti-kathode. The voltage is supplied 
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as for ordinary bulbs by an induction coil or high-tension transformer. The 
earliest forms of bulb were very similar in size and shape to those used for 
the earlier type of X-ray tube. In later types of Coolidge tube considerable 
modifications have been introduced. 

In order that the highest degree of vacuum- -the air remaining after 
exhaustion must be less than one hundred millionth of that occupying the 
bulb at atmospheric pressure^ -may be not only attained but also maintained 
under the most severe conditions of operation, the bulb and its internal metal 
fittings are subjected to an extraordinarily thorough process of treatment and 
evacuation. The main difficulty in maintaining such an extremely high 
vacuum in a glass bulb containing metal parts arises from the circuinstance 
that both glass and nietal occlude air and other gases. This occluded gas 
is not released, or is released only in part by the mere process of evac uation, 
however thorough, but would be set free to a greatei* and greater extent as 
the tube becomes heated during operation, thus destroying tlie vacuum and 
making tlie tube inefludent, if not inoperabb'.. To get rid of this oecludr'd gas 
the ])uil) during tlie {irocess of evacuati(»n is (‘.ontained witliin an (electrically - 
heated oven maintained at a ternjierature of 300^ C. or even liiglnu’, this high 
t(‘m])eratare having the effect of promoting tlie esca])e of occluded gas from 
the inner surface' of the glass. After high vacuum has l>een attained the 
metal ])arts are int(*i‘mitt(mtly subjected to bombardtju'nt by electrons and 
tlius raised to a bright red heat. It is for this reason that fche im'tals tungsten 
and molybdenum are lunjiloyed in eonstriudion, both, of these metals having 
I'xeeedingly higli melting points. 

Dariiig the later stage's of exhaustion tin' bulb is ojierated intermittently 
witii increasing filament 'Current and increasing voltage betw(Min anode arid 
kathod(3, tli(i elTect of this Ix'ing to raise the temperaturt'. of the massive 
tungsten target to a briglit white heat. 

The action of the older tyjies of X-ray bulb is a(‘C()mpanied by a liriglit 
green fiuorescauiee of the glass. This phenomenon, in fact, is often looked 
upon as a criterion of good operation. It is, howe\er, a secondary elTect 
due to radiation from the residual gas, and hence is entirely absent in a good 
(loolidge tube. Tlie operator who is in charge of the tulie during the jirocess 
of exhaustion can indeed gauge the progress toward its final stage by observ- 
ing the gradual dimirmtioii of fluorescence of tlu' wall of the bulb. 

When finally exhau.sted the vacuum i.s so good that no dischargi^ can be 
forced through the bulb with the highest attainalilc' voltages unless the 
filament is heated to a tcMujieratiire at wluch it emits eh'utrons ; and unless 
the discharge is so heavy as to actually volatilize the metal of the targ(‘t 
the current is entirely undirectional. The Coolidge tulx' is thus a ])erfec.t 
rectifier of alternating current at any voltage, fnversi* eurrc'nt, the hetc vo'irc 
of the ordinary bulb, is thus entirely eliminated. Tlu' primary and all- 
irnportant advantage which the (Joolidge or thermioriie X-ray tulie possesses 
over its |>redecessors, however, is the sejiaratt'. and |>reei.se coiitndlability of 
the current through the bulb and of the voltage a])plied to the bulb. The 
former is controlled entirely by the temperature of the filament, which again 
depends on the current sent through the filament ; the latter is controlled 
by the voltage acrosvs the terminals of the induction coil on high-tension 
transformer. It is thus possible to have either a very cojiious X-radiation 
of low penetrating power or a relatively feeble one of very high penetrating 
power^ a fact of the utmost importance both in radiography and in radio- 
therapy, In the older ionisation type of bulb, on the contrary, the radiation 
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can be increased in quantity only by increasing the voltage applied between 
anode and kathode, with consequent increase in the hardness of the radiation, 
and, moreover, the voltage between the electrodes is limited by the amount 
of gas remaining in the bulb. The currents actually used in practice with 
Coolidge bulbs may range from 1 to 100 milli-amperes, the voltages from 
20,000 to 100,000 volts. Of course, the extreme values both of current and 
voltage are used only in special circumstances, but the limitation to magnitude 
of current results rather from the volatilization of the kathode whicjh would 
ensue were tlie tube operated for any length of time with currents of the 
order of 100 milli-amperes than from an insufficiency of electron su}q)ly 
from the hot kathode. The space-charge effect may also limit the current, 
particularly at low voltages. 

It is possible by using a hollow target kept tiool by a continual flow of 
water through its interior to obtain oiitf>uts very greatly exceeding the 
^ values just mentioned. Water-cooling, however, though possible in an 
experimental laboratory, is troublesome and uncertain in practical radio- 
graphy, and in a recent ty [>6 of bulb Dr. (V)olidge attains the same end of dissi- 
l)ating the lieat energy due to the bombardment of the anti-kathode by 
attax;hing it to a massive copper stem through which the lieat is conducted 
to an external radiator. The anti kathode itself consists of a tungsten 
button embedded in-cjopper. The size, of the l)ul}) can consecjuently be 
greatly reduced, the latest type being approximately 2 inches in diameter 
and JO inches in hmgtii. The (kiolidge bulb has other and not unimpiirtant 
advantages over the iorii.sation bulb, givtm a suitable generator of high- 
tension currents. Its wide range in performance enables it to ha aj)|)li(‘d 
with e((ual success to a wide variety of cases in radiography or radio-therapy. 
It shows none of the capriciousness of the ionisation bulb which is so often 
the despair of its operator, and it will stand up to far heavier and more 
continuous work than will the ionisation bulb. 

Ilow well it lias commended it.self to the medical profession is shown by 
the fact that from the lirst sale in 1913 to August, 1919, no less than 25,000 
of the bulbs liad been sold by the General ^Electric Company. 

Though the ap])lication of X-ray.s to radiography of the human body 
for the purpose of medical diagnosis and to radio-therajiy still remains and 
may perhaps always remain supreme in practical importance, a number of 
other fields of application are coming to light. Firstly, radiography of 
materials and structures is being utilized to a continually increasing extent. 
Thus the ded.ection of flaws, blow-holes, &c. in castings or W'eldings of not 
too great thickness is possible by radiography. The accompanying illus- 
trations (Figs. 8 and 9) show better than Wf,)rds can do the measure 
of success attained. It may be stated that for thicknesses up to I inch 
the method is both practicable and satisfactory. For greater thicknesses 
success will depend upon the nature of the specimen and of the flaws 
to be examined on the one hand and on the voltage which can be applied 
to the bulb on the other. Although Sir Kobert Hadfleld, the well-known 
English ironmaster, a pioneer and enthusiast in this field, predicts that it 
will eventually be possible to satisfactorily examine castings up to 9 inches 
in diameter, it must be pointed out that the difficulties both in operating a 
bulb at the high voltage necessary to secure the requisite penetration for 
such large thicknesses of iron, and of securing photographs which are not 
completely fogged.’' by the ra<MatiQn scattered by such a mass of 
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material, become extremely serious. The time of exposure must also be 
increased to an extent which makes the taking of such radiographs both 
tedious and ex])ensivo. 



FIG. 8, — Radiograph of Steel Casting, showing large flaw\ {Davey General 
Eleclric Review, 1915.) 



FIG. 9. Radiograph of a block of pure copper (left) side by side with a block 

of " Boronised ” copper (right). (Ibid ) 


Very convenient methods of chemical aufilysis can be based eitlier u])on 
the existence of characteristic absorption, or upon that of cliaracteristic 
radiation. It is only necessary to ])hotograph tlie s])ectruni of the X-rays 
produced by the substance as radiator in the one or as absorber in the other 
case. The position of a bright line ’’ in tlie spectrum in the one case or 
of a definitely placed absorption -band in the other indicates unequivocally 
the presence of atoms of a particular species, and that irrespective of the 
presence of other atoms of different species. 

A beautiful method of chemical analysis applicable to all crystalline 
substances has been developed by A. W. Hull, of the General Electric 
Research Laboratory. A narrow beam of approximately monochromatic 
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X*rays, obtained as explained above by filtering, is passed through the 
specimen in the form of a fine powder. The effect of the regular arrange- 
ment of the atoms in crystals is to reflect this beam at certain definite angles 
characteristic of the crystalline substance and peculiar to it alone. These 
reflected beams along with the direct beam can be received upon a photo- 
graphic film or plate and the angles of reflection thus determined. One 
determination of the substance having thus been made and recorded, its 
occurrence or non-occurrence in any sample of material can thus be ascer- 
tained by taking a single radiograph of the substance in question. Some 
ciiaracteristic spectra oldaiued by Hull in this way are shown in Fig. 10. 



FiC. 10.- "Typical X-ray Powder Patterns. 

This method promises to be? a valuable aid to ordinary chemical analysis 
in ca8(‘s where it does not supplant it altogeth(‘r. It has the great advantage 
over the latter method that the analysis is made on the material in its actual 
physical and chetnical condition. Thus an analysis of a lhu?ly-i>ow(lered 
mixture of sodium chloride and potassium nitrate by chemical means, wliicli 
implies dissolving the material and breaking down tlie'C'rystals, can give only 
the percentages of metals and negative radumls, not the manner of (combina- 
tion. HulFs method, however, reveals definitely the actual com])Ounds 
existing in the mixture. It seems likely that in the metallurgy of alloys, 
in (H.vrainics, and othcer technical art.s this method has an important future. 





COAl ECONOMY. 


Coal Economy. 

B; GERALD UGHTFOOT, M.A. 

1. GENERAL. 

In his recent work on “ Coal and its Scientific Uses,” Professor W. A. 
Bone, F.Ii.S., the eminent British fuel technologist, quotes the following 
passage from Jevons : — 

Coal in tnitli stands not beside, but entirely al)ove, all other commodities. It is the 
inateriftl source of 1-ho energy of the country — the univoi’sal aid — the factor in everything 
we do. With coal ahnost any feat is possible or easy; without it wo are thrown back 

into the laborious poverty of early times The progress of s<;ien(a;, and the 

improvement in the arts, will tend to increase the? supremax;}' of steam and coul. — (W. 
Stanley Jevons, on ‘‘The Coal Question,’’ I8t}5.) 

More than 50 years ago, Jevons emleavourcd to awaken public opinion 
in England to the vital importance of the coal question to the industrial 
future of the nation. To-day it is generally accey)ted that one of the main 
sources of indiLstrial prosperity of the leading nations of the world has been 
an abundant supply of* good and cheap coal. It has not, however, be(Mi 
so generally recognised that the abimdancc and chea])ness of these su]>plies 
have been the v(?.ry causes which have led to the almost universal rcM/kless 
extravagance in their use — in Australia no less than m any other country. 
It has been stated that Great Britain alone loses by-products from her coal 
to the value of £2(X),(KX),CKX) ]>cr annum, and that if the existing wasteful 
methods were replaced by tbe most economic means of consumption, not 
only would she be able to manufacture sufficient motor spirit to fill her own 
requirements, but would also obtain large cjuantities of sulphate of ammonia 
and other chemicals which form the basis for the manufacture of explosives, 
dyes, and a large number of chemicals and drugs. 

In Australia the annual consumption of coal is apj^roximately 9 million 
tons. Efforts have b(^en made to obtain information astotlie general purposevs 
for which this coal is used, but particulars as to the quantities used for domestic 
})urposes and in manufacturing industries are not available. The following 
statement, however, furnishes some interesting information on tJiis point - 


OONSUMPTIOX OF (V)AL IN 

AoSTKAtlA. 1917. 


Turis, 

1. Gas Works 

900,000 

2. Electric Generating Stations 

mo.ooo 

3. Manufacture of coke 

500,000 

4,. Bail ways— 


(a) Locomotives , . 

. . 2,210,000 

{h) Other purposes 

200,000 

5. Other purposes* 

. . 4.,370,{X)0 


9,020,000 


* indtudlng bunker coal for lotcr-Stato and coastal vessels, manufacturing industries, domestic uses, 
and all ofttor parses. 
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These figures show that only 1,500,000 tons, that is, one-sixth of the coal 
used in Australia, is at present “ carbonized,’’ 900,000 tons in gas works 
and 600,000 tons in coke ovens. The coal used, for these purposes, as will 
appear later, is carbonized at relatively high temperatures. In the one case 
the primary object of the process is, of course, the production of gas, and 
in the other, the manufacture of coke, and while the processes are conducted 
to attain these res]:)ectivc objects, the by-x>roduct8 can be saved, though 
at the ])resent time in Australia they are very largely wasted. The remainder 
of the coal used in Australia is burnt simply for the j)urpose of generating 
heat, either under boilers or in some other manner, and a large pro])ortion 
of the available heat-units as well as valuable by-products are entirely wasted. 
Even in large modern steam generating plants, burning coal under boilers 
in the usual way, the maximum thermal efficiency of the steam generators 
does not exceed about 80 per cent. That is to say, one-fifth of the potential 
value of the coal is wasted. A recent examination of 1,000 boilers in England 
gave an average thermal efficiency of only 57 per cent., and no fewer thaii 
300 of them had an efficiency of less than 50 per cent. Jt is olndous, there- 
fore, that present metliods are exceedingly wasteful, not merely by reason 
of the loss of the by-products, hut also in respect to the available lieat-urnts 
wasted. 

In various countries, notably in England and. .America, a great deal of 
attention has recently been paid to wdiat are known as processes for tlie 
low-temperature carbonization ” of coal. The object of these processes 
is to devise a commercial method of carbonizing coal in such a way that the 
valuable by-products, available for the purpose of nitrogenous fertilizers, 
(;rude oils, motor-8j)irit, and oils for marine propulsion, can be saved and 
the “ carbonized ” residue used as a smokeless fuel, either for the generation 
of electricity at large central power stations or for domestic purposes. The 
problem of establishing aji efficient process on a eoTnmercial scale has not 
yet been solved, but it is (junsidered that there is little doubt that satisfactory 
processes will be evolved before long. Investigations hav(> made it clear 
not only that dilTeront temperatun‘S and processes of (list illation, but also 
that different tyj)es and even different seams of coal give quite different 
results in the nature, qualities, and yields of by-products. 

Industrial development in Australia, as in other countries, will be greatly 
affected by the cost at which x>ower can be su})plied in the form of electrieity. 
In this country we have neither w^ater-power nor natural oil or gas in any 
appreciable quantity, and the jjroblem of the economical production of 
electric power from coal is flierefore of sj)ecial importance. The cost of 
producing power from coal could be substantially reduced by the establishment 
of large central stations, where, instead of burning the coal directly under 
steam boilers, it would be first subjected to carbonization and gasification 
processes, which in addition to fuel gas would yield valuable by-products. 
It is obvious, therefore, that the question of low-temperature carbonization 
is of the highest importance in this country. For instance, there is the case 
of Collie (W.A.) coal, which is not suitable for bunkering coal, owing to its 
liability to spontaneous combustion. If the necessary investigations were 
carried out this coal might be carbonized and a satisfactory steaming coal 
obtained, in addition to valuable by-products. Again, there is the problem 
of the economic utilization of Newcastle and Maitland coal. At present a 
small fleet of steamers and numerous railway waggons and locomotives are 
engaged in transporting coal at great cost from Newcastle to various indus- 
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trial centres of the Oonrmonwealth. VVlien it is burnt, a large proportion 
of the heat-units, as well as highly valuable by-products, are wasted. If 
the problem of the economic utilization of fuel could be solved, a large pro- 
portion of the Newcastle coal would be carbonized in the vicinity of ])roduc- 
tion, the volatile by-produ<‘ts would be available for motor fuels and other 
imrposes, and the carbonized residue partly burned for tlie generation of 
electrical energy for long-distance and local distribution in New South Wales 
and j)artly transported as a smokeless fuel for domestic purposes. In Victoria, 
the efficient development of the immense deposits of brown coal, and the 
recovery of the l)y-products, should ev’entually render that State independent 
of coal from New Soutii Wales, and, |>os.sibiy, to a large extent indej)endent 
also of imported liquid fuels. 

Those who, by knowlcAlge, experience, and practice are best qualified to 
judge, hesitate to proy)hcsy as to wdiat tlie economic possibilities of combined 
carbonization and power-generating schemes will be, but they agree that 
the interests at stake are so great that the question ought to be thoroughly 
investigated and authoritatively answered. For the purpose of investigating 
the whole question, so far as British coals are concerned, in a com])reliensive 
and systematic manner, a Fuel Research Board was establiwshed in England 
about three years ago by the Departmxmt of Bcientific and Industrial Ile- 
seareli. A valuable and informative K.e})ort on tlie subject has just lieen 
issued by that Board, and it contains references to a number of matters of 
great national, scientific, and commercial interest. The Board was con- 
stituted in 1917 at a time when the country’s fuel situation, particularly 
in the matter of tin? snpjdy of fuel oil to the Navy, was giving rise to con- 
siderable anxiety. The Board, however, was not brought into existence 
to fulfil the terriporarv need incidental to the war, l)iit was intended to 
exhaustively study the question of fuel resources and how they could be 
used on a more cconomh*al basis and with increased effieienev. 

About eigliieen months ago the ( V)inmonwealth Institute of Bcieniie and 
Industry ajvpointed an influential and representative committee to impiire 
into the wliole subji'ct of (Vial Economy in Australia and to make recom- 
mendations as to what research work should be initiated. At that time it 
was oxyiected that the permanent Institute would have been established at 
an early date. No funds, wm-e, however, available for th(‘. |>ur]>oses of the 
Committee, and little progress has been made, though a considerable amount 
of preliminary information and data has been collected. The following 
are the names of the members of the Committee 


Mr. V, G. Aiidoraon 
Mr. D. A vory . , 

Mr. R. Boaii , . 

Mr. C. F, Courtdey 
Mr. Colin Fraser 
Mr* H, W. Gepp 
Mr. E. P. Grove 
Mr. Essington Lewis 
Mr. A. A. Macintosh 
Mr. O. W. Turner 


COMMOXWKALTH Fc KL F(A)N<)MY (’OMMITTKK. 

Messrs. Avery and Anderson, Ro^earcdi Cheniists, Mell»ourne 
Mes-srs. Avory and Anderson, Ke.soarch Chemists, Melbourne. 
Te.sting Branch, Victorian Railways Department. 

. . Sulphide Corporation, Now South Wales. 

Brohon Hill Associated Smoltora. 

. . Electrolytic Zinc Company Ltd. 

. . Messrs. Merz and McLennan, Melbourne. 

. . Broken Hill Pty. Ltd. 

. . Aletropolitan Gas Co., Melbourne 
, . Messrs. Howard Smith Ltd., Melbounie. 
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2. DESTRUCTIVE DISHliATION OF COAL. 

When a solid or a liquid is converted into vapour by the application of 
heat and the vapour is then condensed by cooling, the process is called one 
of “ distillation/’ If the body which is distilled decomposes at the tempera- 
ture necessary to convert it into a gas, so that the products cannot be again 
condensed into the original substance, it is termed “ destructive distillation/* 
The effect of heat upon coal is to decompose it into the solids which remain 
behind in the retort, the liquids which are condensed, and the gaseous 
products. 

When an ordinary gas coal is subjected to destructive distillation, the 
volume of the gas, its heating and illuminating value, and also the quality 
and quantity of the tar are subject to great variations, according to the 
temperature at which the distillation is carried out. The following table 
sliows the average results that may be obtained with a good sample of gas 
coal. In addition to the tar, the distillates include an upper aqueous portion 
containing ammonia in solution from which the ammonium salts of commerce 
are obtained. 



Avrraoe Yields of (Jas a.vd 

Tar tkk Toy 

OF Goal 

Carronized.* 


Tcm];)craturc of distillation. 

Volume of das. 

Tar. 

! specific iJravlty 
i Tar. 

a 

F. 

Cub. Ft. 

Gale 

1 

00 

.. 1,052 ., 

11. (KM) 

i 

i 1.200 

00 

.. 1,472 .. 

10.000 ’ 

12 

! 1.170 

00 

.. 1,292 .. 

1 9,000 

! 15 

j 1.140 

00 

.. 1,112 .. 

7,750 

i 

! 1.115 

00 

9:12 . , 

I 0.400 

i 

! 1.087 

00 

752 .. .. .. : 

1 5,000 

23 

i 1.000 


• See ** The Carbooizafciott of Coal,” by Prof. V. It. Lewcji, Loudon, Benu Bros., lOlB, p. 122. 

Not only is there a great variation in the quantities of gas and tar yielded 
at different temperatures, but their composition also varies greatly. Thus 
the percentage of hydrogen in the gases obtained in the above experiments 
ranged from 21 . 2 at the lowest temperature to 54 . 5 at the highest. Similarly 
the natul*o of the tar varies greatly, as is seen from the difference in the 
specific gravities. Broadly speaking, high-temperature carbonization gives 
high yields oi gas and aromatic oils (benzene, &c.), while lower 
temperatures result in a smaller amount of gas and a larger proportion of tar 
yielding light oils (paraffins, &c,). This statement is, jtiowever, subject to 
qualifications respecting recent developments in low- temperature carboniza- 
tion processes referred to hereinafter. When coal tar is distilled, different 
distillates pass over within certain definite temperature limits, as is shown 
in the following statement : — 

Coal Tar Distillates. 

Temperature. DlstlUates. 

OMTO^C Light oils. 

170®-23(fC Middle oUs. 

230^-270^ 0... .. Creosote oils. 

Above 270^ C. . . Anthracene oils. 

Residue — ^pitch (soft, medium, or hard, aecoidiiig to^the extent to which 
the anthracene oils have been distilled). 
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It will be seen that the light oils first pass over, from whi(ih benzene can 
be obtained. Benzene is of wide industnai use. It is the source from which 
anilin is prepared, and it is from anilin that most of the coal tar colours are 
obtained. On fractional distillation the light oils, after treatment, yield 
refined benzol, for use as a motor fuel, and solvent nai>htha, with a certain 
amount of phenol and pyridine bases. The middle oils pass over next. They 
are rich in phenols and arc of value for the manufacture of naphthalene, 
carbolic acid, and other chemicals, especially disinfectants. The creosote 
oils distil over between 230’'' and 270'^ 0., and are largely used, for example, 
for treating timber, such as railway sleepers, for preservation purposes. The 
fraction distilling above 270° C. is called “ anthracene oil,’’ and is the vstarting 
point from which the series of alizarin colours is dtirived. The residual 
pitch is used for various industrial purposes, e,g., in the artificial asphalt 
industry, in the manufacture of coal briquettes, &c. There is a large but 
somewhat irregular demand for it. 

The utilization of coal by methods of destructive distillation may be 
efiective m three difierent ways, which are differentiated from one another 
by tlie primary products obtained. The three methods are : — 

(a) High-temj)erature carbonization, as carried out at gas works i]i 

horizontal or vertical retorts at temperatures ranging from 

i,o(xr to i,30ir c. 

(b) High teiu|>eratiire carbonization, as carried out at coke works 

at teiTiperatures from 1,200° to 1,3(K)° C. 

(c) Low- tern perature carbonization. 

The primary jrrodux't of the first process— •(</) -is a high calorific value gas, 
largely used as an illuminating gas, but now increasingly used for fuel and 
powder purposes, and ordinarily known as coal gas. The residual coke, as well 
as the tar and amimmia by •• produces, are the secondary yields in this par- 
ticular mode of carbonization. In Australia, the arnmoniacal liquors from 
gas works are generally saved, but the tar is not ordinarily distilled beyond 
the first stage, the main products being refined tar for road-making purposes 
and benzol. In the existing stage of the chemical industry in Australia, it 
would not ordinarily pay to go beyond the first stage in the distillation of tar, 
as it is not economical to work up the various products except in very large 
quantities. Modern developments in the gas industry are in the direction 
of obtaining the highest possible proportion of the total thermal units in the 
coal in the form of gas for distribution to consumers. No development 
of the gas industry on the lines of the present process of carbonization is, 
therefore, likely to help very materially in the production of fuel oils. Well- 
reciognised uses exist for the by-products of the gas industry, and it may fairly 
be expected that the extension, of the chemical industry in Australia will 
result in the utilization of these products along natural lines of develop- 
ment. 

In the second high-temperature process — (b ) — ^the operation is conducted 
to obtain the hard firm coke required in metallurgical processes, as for example? 
in the smelting of iron. Considerable quantities of coke oven gas are also 
obtained, and this is used partly to provide the heat required for carbonization, 
.The surplus gas can be used for much the same purposes as coal gas. 
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Originally, coke was produced by the combustion of coal in limited supplies of 
air in stacks or piles, as in the process which is still used for the production 
of wood charcoal. The extraordinary wastefulness of such a procedure 
led to the first improvenient — the coking of coal in beehive ovens in which 
the volatile distillation products were burned in the dome of the oven. The 
wastefulness in this process lies in — (a) the combustion of valuable products 
of distillation left in the coke oven gas, and {h) the loss of coke substance 
due to the simultaneous combustion of part of the coke first produced in the 
upper layers of the charge. The obvious development of withdrawing the 
gaseous })roducts from the oven to be mixed with air for combustion on the 
outside of the oven was next introduced. There still remained, however, in 
this type of oven, the losses due to combustion of by-products and of more 
gas than was necessary for the maintenance of the carbonization process. 
The modern practice is to use ovens in which the gases, prior to combustion, 
are subjected to a system of by-jxroduct recovery whereby tar, ammonium 
sulpliate, and benzol are removed from the gases, which are then burned 
around the oven and passed for waste heat utilization to the boiler plant. 

In Australia, uj) to about two years ago, the whohi of tlie coke was made 
in l)eehive ovens. Recently a number of by-prodiu't recovery ovens have 
been installed, but the gases from these ovens are not “ stripped for benzol. 
The question of the installation of up-to-date by-product recovery ovens is 
now receiving the attention of several large industrial (rnter])rise8 in Australia. 
The New South Wales Government proposes to make the installation of 
by-product recovery ovens compulsory in the coke-making industry in that 
State. 

It is probable that the quantity of coal used in tlic coking industry in 
Austral Ha will reach 1,()0(),00() tons per annum in th(‘ near future, so that if all 
our coke ovens were e(piipped for the recovery of benzol, we might expect to 
obtain about 3, 000, 000 gallons of benzol annually, that is about one-seventh 
of our total ],)resent petrol requirements. 

The third method — (c) is the low- temperature process of (jarbonization, 
the primary objects of which are the production of a free-lmrning smokeless 
solid fuel, suitable for purposes of domestic heating and steam generation, and 
a high yield of liquid fuels. Simultaneous solution of the smoke and air 
|)olliition problems, so far as domestic fuel consumption is concerned, would 
result from the successful production of such a fuel. 


3. LOW^TEMPERATURE CARBONIZATION. 

For many years individual investigators have been experimenting on the 
carbonization of coal at temperatures much below those used in the 
gas and coke-making industries. While there appears to be some 
difference of opinion among experts as to the immediate possibilities 
of low-temperature carbonization, in the existing state of knowledge, 
it is generally considered that a successful commercial type of low- 
temperature carbonization plant has not yet been put into operation. 
Writing in 1918, A. B. Searle, in an Addendum to Professor B. V. Lewes^ 
book on *‘Tbe Carbohizatiqn of Coal,” states that, upfortunately, the by- 
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products of low-temperature carbonization, being chiefly paraffins and olefins, 
were of lens commercial value than those of a high-temperature distillation, 
which yield oils of an aromatic or benzenoid character. As the yield of gas 
is low, the coke is of less value for metallurgical purposes, and the existing 
demands for low- temperature carbonization processes were not great. The 
writer concluded tliat if an entirely new demand for the oils produced by 
such a process were to arise, such as would follow a decision to supply the 
Naval and Aircraft Services with fuel oils solely produced in Great Britain, 
or in the event of special legislation relative to tlie conservation of coal or the 
abolition of smoko, the ])ros{)ects of low- temperature carbonization might 
be entirely changed. 

In the last two years, however, with the world-wide scarcity of fuel 
oils, great progress has been made in the yields of oils obtainable by 
modern methods of carbonization. Thus in a recent number of Power 
(18th May, 1920), it is asserted that the low-temperature carbonization 
processes have now been experimented with for years, and that it has now 
been definitely determined that from 20 to 30 gallons of tar, about 12 lbs. 
of ammonium sulphate, and about 75 per cent, of coke can be obtained from 
a ton of bituminous coal. It is also stated tliat the tar is such that it is 
possible to obtain from 15 to 20 gallons of motor fuel per ton of coal. These 
by-products would have a value of from 10s. to 15s. per ton of coal. By 
gasifying the coke, from 50 to 85 lbs. of ammonium sulphate per ton will be 
obtained, in addition to 65 to 70 cubic feet of gas. The writer concludes 
that by combining the two processes — carbonization and gasification- by- 
products having a value of from £1 to £2 5s. per ton of coal can be 
obtained. 

Though encouraging results have been obtained by certain investigators 
working out tiew processes, generally on a laboratory scale, it a[)pears certain 
that there is still a vast field 0 ])en for researi’h, and es})ecially for large-scale 
experiments. With the advent of many liighly-trained scientific men into 
the field, together with the much greater interest many business men are 
now taking in the researches, there is good reason to laOieve that progress 
of the greatest importance will bo made in the near future. Since the solu- 
tion of the problem depends not only on the nature of the coals and the par- 
ticular processes suitable for their treatment, but also on economic condi- 
tions, it is highly important that Australia should ])articipate in the investiga- 
tions which are being carried out in other countries. 

For example, the British Fuel Research Board is now carrying out very 
extensive investigations into low-temperature distillation, and for that pur- 
]) 08 e has established' a large vseale Research Station. In taking this action, 
the Board was greatly influenced by two leading considerations; the first 
of these was the possibility of developing an important domestic source of fuel 
oil for the Navy, while the second was the need for a smokeless solid fuel for 
industrial and domestic jiurposes. When considering new and extensive 
schemes of carbonization, it is necessary to bear in mind tliat outlets for all 
the products of carbonization must be found. The gas and coke industries 
are both of old standing, ^nd each has had to develo]> outlets for its products 
by patient and continuous effort. No new carbonization scheme can be 
justified economically if it can only live by poaching on the preserves of 
existing industries. 

G. 1^388—4 
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The scheme of work which the Board is carrying out includes 

L The further organization and development of a survey of the coals of Gn>at 
Britain, and in parti eiilar as to the suitability of dilferont types of known 
’ origin for conversion into gases, fuel oils, and coke. 

2. The obtaining of data for the pre})aration of thermal balance-sheets for various 

motliods of coal carbonization and the gasification of coke, and in connexion 
with the use of gaseous fuels in industrial furnaces. 

3. The obtaining of data for tlic preparation of economic balance-sheets for car- 

bonization, gasification, and furnacing operations. 

4. The obtaining of similar thermal and economic data in connexion with the use 

of jjeat as fuel. 

5. Experimental work on carbonization at temperatures up to fioO' C. and on 

various ty])es of a^iparatus for this purpose. 

6. The study of the coke )>roduced under (5) from various types of coal as a smoke- 

less fuel for domestic and industrial purposes, either directly or in the form 
of bri (pieties. 

7. Tlu* study of oils produced under (o) as a source of fuel oils for use by the Navy 

in steam boilers or in Diesel engines. 

8. The study of the hydrocarbon gase.s produced under (5) Avith a view' to their 

utilization directly as a high grade fuel or as a source of fuel alcohol. 


4. POWDERED COAL. 

The possibility of aj>plying combustion to powdered coal for industrial 
purposes, (.‘.specially in connexion ■with the utilization of sjnalJ coal, is also 
a inattnr of firime importance in connexion with the subject of coal economy. 
By pulverizing coal and carrying it forward in a stream of air to a comliiist ion 
furnace it is possible to obtain perfect combustion wit!) complete prevention 
of smoke. Tlie first apjilication of this method of Inirning coal Wkin in the 
(?ement industry in the United States of America^ ^vhere, aliout 30 years ago, 
the firing of rotary ceiiKiiit kilns was adapted to the use. of powdered coal, 
the air-(*oaI mixture being injected into the kilns to yield a flanie of griiat 
ixitensity and length. In this way more expensive fuels, such as oil and 
natural gas, wcjrc superseded. Tlie application of powdercid coal to other 
industrial operations is extending, especially in the United States of America, 
whcirc^, at the jnesent time, it has reached an amiual consumption of nearly 
10AKX),0(X) tons of fuel. 

Special attention is directed to this matter in tiie lloport of the .British 
Fuel Besearch Board. It appears that in Great Britain also this develo|,v 
merit has mainly taken place in connexion with tlie ee.meiit industry, th(> only 
other (Experience of the rnetliod in that country being its use by the Admiralty 
on a limited scale for steam raising in ccErtniii forms of land boiler. Tlie 
British Board was so impressed with the importance of the developments 
in the United States of America that it sent a special investigator to that 
country to inc|uire into the whole position. The information collected has 
been publislied by the Fuel Besearch Board in the form of a Special Beport 
entitled “ .Pulverized Coal Systems in America.” The Board is of the 
opinion that the matter is of such importance that it has ordered a complete 
large-scale testing plant for the purpose of investigating the suitability of 
various types of British coal for use in the pulverized form. 

The bare fact that this method is now being applied to the burning of 
over 10,00(),00(VtonB of coal per annum in America is in itself a strong reason 
for its serious consideration in other countriGs. The advantages of the 
method as an almost perfect means of burning coal luust of course be weighed 
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against the cost of producing and handliug coal dust and the difriculties 
which may have to be overcome in dealing with its ash. 

The following are the main conclusions reached in his report by Mr. L. 
(J. Harvey, the investigator appointed by the Ilritish Fuel Board * — 

1. The advantages of burning coal in pulverizod form have been definitely proved 

in iwjtual j)ractice. 

2. The heat values of eoals can be utilized to a far higher degree by fins means 

of bring tdian by any other process. 

.*1. In certain circumstances initial costs for jjulverized coal plants are consideraldy 
less than the costs for installing producer gas plants. 

4. Ktifuiorny in fuel con.sumption of from 20 to 50 per cent, can in man}^ cases be 
effected by the use of coal in pulverized form. 

Of the o 13,500,000 tons of coal used in America in 1914 for all purposes, 
of which, say, 20t>,400,(KH) tons were used in the metallurgical and steel 
industries and for railway locomotives, some 41,000,(X)0 tons would have 
l)oen saved if pulverized coal had been used exilusivelv for tliese purposes. 
.5. Almost any grade or quality of fuol’-anthiacite, bituminous, lignite, »)r peat — 
can be usenl efficiently in certain circumstances in pulverized form, 
b. Large quantities of w'liat is considered waste coal can be used to good i>uri)ose, 

7. In suitably designed plants there is practically Jio danger whatever of the 

Ijossiljlo explosion of coal dust. 

8. A very imj)ort ant start has been made in connexion with the tiring of large 

power-house boiler plants with pulverized coal, and its extension in this 
<lire<‘ti<m is likely to develop rapidly. 

9. in view of the attention now being given to marine boiler firing by this means, 

useful and imjjnrtant results are to be expected. 

10. Owing to the very considerably reduced amount of labour incidental to a 

pulverized c<jal i)lunt, as compared w’ith hand tilling and, in certain c'a.scs, 
rXokrM' tiring, tiie labour saving is a most important feature iritroduced 
by this system of burning coal. 

Saving in labour is particularly inarkiMl in (!onnexion wu'th tlie tiring 
of railway locomotivj^s by tins means. 

11. In \'icw of the smokoloss combustion of puherized coal in metallurgical fur- 

naces, and especially in the steel industries, for boiler tiring and for loco- 
motives, the abatement of smoke nuisances in huge cities by this mcan.s 
can be accann [Wished to an appreciable extent. 


5. DOMESTIC HEATING. 

The British Fuel Research Board has carried out, on belialf of the Man- 
chester Air Pollution Board, valuable investigations into the eihcieiu^y of 
open iires used for domestic heating. The results are to be publislied by 
the Board as a special rejiort. From the outline of them, given in the Board’s 
t eneral Report, it appears tliafc they are likely to prove of very great interest 
to the general public. In addition to the direct determination of the beat 
omitted by an o|)en tire, measurements were made of the volume and tcmj)era~ 
ture of. the gases passing up the chimney, so that the heat loss due to this 
cause was ascertained. Tliis loss was found to vary witli the amount of 
outside air drawn into tlie room. With an amount sullicient to change the 
air in the room once every hour, the loss was only 10 per cent., while witii 
ten times this amount of air the loss rose to 50 per cent. 

Another important result established by the Board is the superior radiat- 
ing quality of coke fires, in particular when the coke used lias been made by 
carbomisatiGn at a tem[>eratiire much lower than that used in coke oveiiKS or 
gas retorts. If in addition to its quality of smokelessness, this form of fuel 
can be credited with a much higher thermal elTiciency than coni wdien it is 
burned in open fires under suitable conditions, it is evident that the replace- 
nxent of raw coal by this material would give a new lease of life to the much 
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abused but still most popular open fire. The investigations have shown 
that the familiar characterization of the open fire as ** a contrivance in which 
92 to 95 per cent, of the potential value of the coal goes up the chimney and 
pollutes the atmosphere and only 5 to 8 per cent, is utilized in the room is 
quite unsupported by the facts. On the other hand, it appears that the 
well type of fireplace is open to criticism, since a great part of the radiant 
heat goes direct to the ceiling and upper walls. The Report states that if a 
smokeless form of fuel were available in large residential centres, the problem 
of permanently raising the efficiency of the open fire would be enormously 
simplified by the abolition of raw coal as a fuel. ‘‘ The pleasant British 
practice of sitting round the open fire,” says the Report, “is amply justified 
from the scientific point of view when we know that so miu^h as one-fifth of 
the total heat of the coal is immediately available for absorption by the 
sitters. . . . . In addition to the directly measured radiant heat, 

the open fire is to be credited with heat conducted, radiated, and connected 
from the fireplace, chimney, and walls to an extent which is such that altO' 
gether some 60 to 70 per cent, of the heat of the coal is utilized in warming 
the room and the general fabric of the building. 


6. IMMEDIATE POSSIBILITIES IN COAL ECONOMY. 

In the Report of the British Fuel Research Board it is ])ointed out that 
the outstanding feature of the present situation is that whilst on the one 
hand there already exist many experts with a widespread knowledge of means 
whereby the extravagant methods of consuming coal which are widely preva- 
lent might be so improved as to reduce the consumption for industrial pur- 
poses by a very substantial amount, there is, on the other hand, still so much 
inertia on the part of the consumers that even the simplest and most obvious 
steps towards improvement are not taken. It is probable that this inertia 
will be overcome by the increase in the cost of coal. Those who have been 
in a position to study the matter during the last 40 or 50 years have noted 
that during times of high prices there is a |>eri()dical revival of interest by 
consumers in the development of more economic, methods for coal consurnp 
tion. (Conversely, during the recurring periods of cheaj)ness there has 
inevitably been a general falling off of interest in economy. 

With the present and probable future high price of coal the consumer 
will be driven in the direction of increased economy, if he is to keep his plact* 
in industry. It is necessary, therefore, that the leaders of industries, whose 
future will be seriously affected by the increased cost of coal, should lay 
down a programme for its most efl&cient use, and that such programme should 
deal first with tin? prevention of the more reckless waste which invariably 
tends to develop unless there is continuous skilled control. While it is true? 
that great economy may yet be effected in the consumption of coal by the 
development of such processes as low-temperature carbonization, the proba- 
bility of such developments does not relieve fuel consumers of their immediate 
duty of taking advantage of existing appliances and known methods of re- 
ducing their coal consumption. There is no doubt that in the majority of 
industrial undertakings a reduction of from 5 to 20 per cent, could be secured 
within a year at a relatively trifling expenditure of wages and small alterations 
of apparatus. The British Fuel Research Board mentions in its Report 
that in one case a saving of 30 per cent, of the fuel consumption was effected 
during one year merely by tfie application of more perfect control. 
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Beneficial versus Injurious Insects. 

By EWEN MACKINNON, B.A.. B.Sc. 

(H.) 

There are three good examples of American work on an extensive 
scale on the control of injurious insects by the use of beneficial ones. 
They are (1) Californian work with the ladybird Hippodamia con- 
re rffens, (2) work in the New England States on the Gipsy and 
Brown-tail Moths, and (3) work in the south-east with the (Litton 
Boll Weevil. 

The first is an example of the third phase previously mentioned, i.e., 
tlie use of a native* species, increasing by artificial means the number of 
individuals already present. Tlach year the State Insectary of Cali- 
fornia distributes several tons of Uippodarnia convergens Guer., a native 
ladybird, to growers of apples, pears, prunes, cantaloupes, vegetables, 

, seeds, and garden crops, for the destruction of many species of aphids. 

Previous to the adoption of this method of control the melon aphid 
(Aphis gossppii Glov.) had practically prevented the groAving of canta- 
loupes in California, as whole helds vverT? ruined in three or four days. 
No metdiaiiical or otlier means had been found effectiVe, and it was only 
possible to get rid of the aphids by destroying the infected vines. The 
best results are obtained by placing colonies of ladybirds in the fields 
or orchards at or just before the first ai:)pearance of the aphids, the 
obj(‘ct being to prevent tlieir increase. The female ladybird, if the 
natural food is scarce, is thus forC(^d to searcli for the aphids, and will 
distribute Iier eggs in proportion to the number of aphids pre-sent. If 
the colonies were not placed until after the aphids had become 
abundant, she would deposit practically all her eggs at the same place. 
Orchards and fields Jiave thus been kept clear of the atdiid, and so great 
.has been the demand for ladybirds that the State Insectai'v has beeji 
forced to organize upon a considerable scale and collect the Hippodamia 
in ever increasing quantities. 

Such numbers are not propagated at the Insectary. The numbers 
concerned are enormous, and the food required would be impossible to 
provide. A consideration of some of the figures will show this. A 
single consignment or a colony generally consist of 30,()0() insects for an 
are^a of 10 acres, and is delivered by express trains and coaches, all 
charges paid, and with a free return for empty crates. Apjrroximately 
1,500 adult ladybirds weigh an ounce. Now 1,000* colonies containing 
approximately 30,000,000 individuals have been prepared for delivery 
at a time, and in the season 1918-19 as many as 75,000,000 were sent 
out, chiefly to grain and cantaloupe growers. The thousand colonies 
weigh about \ ton, and the 75,000,000 weigHi about I J tons. That this 
number of ladybirds could be obtained, conserved, and distributed at the 
most favorable times is due to the scientific study of the question over 
a period of five or six years. Under the influences of many stimuli (e./?., 
temperature, moisture, hunger, • light, and odour, &e.), Hippodamia 
hibernates in enormous numbers in sunny well drained spots usually in 
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(•losi* proximity lo watei*, in the Sierra Mountains. Year after year 
they return to the same localities and collect under leaves ami pine 
ni‘ed]es on parts of plants, on the groxind or on stones, and in the winter 
often lie buried beneath soveral feet of snow. The succ<‘,ssful location 
of the hihernation ])lMees is one of the achievements of scientists, and two 
nieu working together will often collect 50 to .100 lbs, weight of beetles 
in a day. Tliese are kept in the Insectary in cold storage, and when 
siifficient are eolleeied they are distributed as required. Storage at 
lemi)eratures ranging from 31'^ F. to 43*^1'. for periods of eight or ten 
weeks is not, very liarmful. 

When liberated in th(» field tlie numbers quickly increase owing to 
tbt‘ groat fecundity. A single female may la^^ as many as 70^ eggs in a 
day, and adnlt eiiiergeiice varies from 15 to 30 days according to tiie 
temperature. The larvae as well as the fully developed insects are 
very active predators, and are important factors in controlling the 
aphids. There is consequently a continual increase of aphid destroyers. 
The results obtained with this ladybird are a striking testimony to the 
yalue of science as ajiplied to agricultiiia*. We have niaijy examples ot 
jiative ladybirds that are keeping a natural control over various plant 
,lice. They could he made more effective by tlie application of sucli 
.methods of propagation and distribution. 

-For tlie .second example w-e. go to the New England States, especially 
Massacliusetts, “where the work is Forest Entomology. The Gipsy Moth 
( l\}rtJi(iri(i dispar Linn.) and the Brown-tail Moth (Etrprf>His (dirysorr- 
h(va Linn.) are two FhirojKnin insects whose larvje are very' d(\striietit'e 
.to a great variety of plants — forest shade and orcluird tr(‘es. Conifers 
in each case are imraune. The Gips.y Moth reached Fnited States of 
America about 1S69, and is now found in all the New England States. 
The male is an active flier, but the body of the female is of such a weight 
that flight is prevented. (See illustration.) Immediately after 
liatcliing, the caterpillars can Iw blown l>y the wdud for vary- 
ing distances even up to 20 miles. In 1889 it was confined to an 
area of Tl miles by h a mile, and its extermination w'as recommieuded 
by the leading entomologists. The warnings were disregarded and the 
money was not provided- Now over a million dollars are spent annually 
ill trying to kee|) it in cheek and with no end in sight, 'riie Brown- tail 
Moth was probably introduced from IJolland about 1893. Both sexes 
are strong fliers, and they are active at night in July. .As local para- 
aites had not been in much evidence as a check after many years, it 
was decided in 1905 to attempt a great effort to overcome the pests. 
In Europe the Gipsy moth was not such a post,. being kept in control 
by 27 known llynmiiopteroiis parasites and 25 llipterous parasites, 
whereas in United States of America only five Hymenoptera and six 
Diptera were known as local parasites. " Entomologists were sent to 
Europe (England, France, Italy, Germany, Austria, Hungarv, and 
Russia), and hundreds of thousands of the iiests of the Brown-tail and 
iTinumerabie quantities of the caterpillars and chrysalids of both 
moths were ^nt to a forest laboratory near Boston, and the insects were 
reared m special boxes in insect closed rooms with double doors. The 
nature of the parasites was carefully •determined, and any favorable ^ 
species were allowed to breed in large outside cages« As soon as 
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acclimatised they were liberated when and where desired. From 1905 
to 1913 more than thirty species of parasites were imported from 
Europe and Japan. The pi’oblem of the control of these two moths 
has not been an easy one to solve. From a study of this lif ^history of 
the Gipsy moth it w^as ascertained that the probable potential increase 
is about 250 fold annually. On account of very heavy death rates, the 
effective rate of increase is only six to ten fold. 'How, then, could 
sufficient parasites he secured to keep the development in check? If 
the increase annually be six fold, then five out of every six insects (over 
80 per cent.) in any condition would require to be effectively parasitized, 
and if ten fold, then nine out of every ten must be similarly destroyed. 
To effect these results it therefore became necessary to secure a sequence 
of parasites, attacking every stage of development — the egg, caterpillar, 
pupa, and moth itself. This require^d considerable research work, and 
these iinTStigations have been responsible for some of the most noted 
advancements in biological control work. The most successful parasites 
(Lockhead, Ec. Ent.) now include the following: — 

Gipf^y Moth . — Egg parasites . . 2 irnporterl Ichneumons. 

Larva parasites . . 2 imported Tachinids. 

1 imported Predatory Beetle. 

J^upa ])arasites . . 1 im|K>rted Phalcid. 

Jh'omi-Util Moth . — ;Egg parasites . . I Native (/haloid. 

I^rva parasitt^R . . I imjwrted CJhalcid. 

2 in\ ported Braconids 

.*{ imj)orted Taehinids. 

1 imiK>i*ted Beetle. 

Ihipa parasites . . 1 native (/haloid. 

I imported Chaloid. 

1 native Ichneumon. 

3. At the time when the Gipsy Moth parasites were being imported 
the parasites of the Cotton Boll Worm were also under extensive propa- 
gations. The Cotton Boll Worm is the larva of a moth llelioihis 
ohsoleia Fab, belonging to the family y octuidop,_ i.e., night fliers. Until 
the advent of the Mexican cotton boll weeAul {Arithonomus (^rtindis Bob.) 
the Boll Wiorin avus by far the most serious of the mimerpus insect 
pests of the cotton plant. The coming of the Aveevil has not lessened 
the destructiveness of the Boll W’'onn, but its injuries have been over- 
shadowed by the more serious depredations of the weevil. This weevil 
first attracted attention in Texas in 1894, and it has the record of 
developing in less than twenty years from a most obscure s]>ecies to one 
of the most important economically in the world. The moth llelioihis 
was known about 100 y^ears before the Aveevil, and is practically cosmo- 
politan. Its .original home was most likely Amerrica. In Australia it 
is better known as the Maize Moth, and in other countries it is called 
the Tomato Moth, and in many parts of the United States of America, 
in the larval stage, as the Corn Ear Worm. In 1900 it caused a loss 
of sweet corn of approximately £400,000, and an annual loss of over 
£3,000,000, or on corn, cotton, and tomatoes of over £5,000,000 annually. 
In 1903 the weevil caused a loss of £3,000,000; in 1904, of £4,500,000; 
and in 1909, of £18,000,000. From 1895 to 1914 the loss caused by 
the weevil has been estimated (by the United States of America Bureau 
of Entomology) at £140,000,000. Wc already haA^e the Boll Worm Moth; 
can we prevent the entrance of the weevil {A 7 ith(momm)% In many 
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parts of Texas, cot ton-growing has been replaced by peanut-growing, 
and the mills left vacant on account of the want of seed foi* enishing, 
l>eeause of the havoc wrought by the weevil, are once more prodnciiig 
oil, and an annual ^'alue of £IJ1 ,000,000 has been added to the production 
of Texas. The once-despised peanut yields 50 per cent, of oil. 

At the present time there are about fifty-four insects known to 
attack the ]>oll weevil. The predatory ones simply cut into the cotton 
s(jnaros and devour the young stages of the w^eevil, and, in some ca86>s, 
liie adult. Ants (e,g., Sfilenopfiis fjernmata) are most numerous in this 
(dass. Ground beetles, in l>otli the adult and larval stages, are also 
clToclive, The American species are numerous, and the paraiitites 
include many ITymenoptera, especially the Olialcid order, e.ry., species 
of ('afolarnifi, Burytennu, and Tlnu’e are also 

Tachinids and many Braeonids. Tlie methods of collecting, propa- 
gating, and distributing to places where the species are either absent 
or small in numbers, and the elimiTuition of related weevils by the 
.destruction of their food jilants in or about tin* cotton fields, tliereby 
forcing the parasites to transfer their attention to the boll weevil, ]jav(.^ 
been adopted with good results. Under tin* ])lan of elimination of 
related weevils the case of A ntlioncnniis alhopllo.siis may be cited. This 
weevil confines its atltudc to a species of Croton, a weed that is readily 
controlled, and tlie betUle is parasitized by three different insects which 
will also attfK'k the boll w(»evil. By mowing tin* weed at the ]>roj)i‘r tiiin^ 
the Croton weevil largely perishes for want of food, and its parasites 
i\re forced to turn to the cotton boll weevil or else perisli. 

^Vustralia, with her rich insect fauna, has already ]>rovided many 
heneficial insects for otlu^r countric^s. There are numerons directions 
in which these same friendly insects cuji be utilized with advantage 
in our owm land, Tlie biological methods of control might be greatly 
extended to bring under subjection, not only the pests of tlu* agricul- 
tiu'ists, but also insects concerned in the spread of diseases. It is the 
American’s boast (Ball; J. Be, Ent. 12: 24) that yellow fever no longer 
exists under the Stars and Stripes; that the buboiuc plague — the triple 
iilliaiux; of the rat, tlie flc*a, and the bacillus'- lias routed out; that 
scabies, the scourge of th(> western range, has practically disappeared 
us a menace to the sheep industry. lie further claims that the Cottony 
Cushion Scale has been subjugated, and Gip.s,y and Brown-tail Moths 
compelled to entrench. The Pink Boll Worm is now in retreat, and the 
Texas tick has been pushed southward towards the Gulf, and will 
eventually disappear. The spirit of conquest is in the air. Such achieve- 
ments have been notable, and, no doubt, wdll be followed by others 
^equally as great. A plan of storing cotton in advance, and refraining 
from growing for a season, *has been proposed for cleaning up entire 
regions in a single year. Dr. Pierce has produced a Tnauual of danger- 
ous insects occurring in foreign countries and which have not yet 
reached the United States, of America. The list includes 2,500 different 
kmds of insect pests, any one of which might, if introduced, cause 
untold losses. California spends £1,000,000 annually in controlling 
about a dozen insects in less than 1,000,000 acres of orchard. 

When we consider th^t the majority of our injurious insects are 
Coreign invaders, or, a& we say, are exotic, and that many more of the 
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most serious pests have not yet found footing in Australia, we have 
cogent reasons for devoting so much attention to entomological work 
undertaken in other countries. I do not know of any general analysis 
of our injurious insects. In the United States of America considerably 
more than half are exotic. In New Zealand (N.Z. Jour. Sc. & Tech., 
July, 1019) Miller has classified the insect pests according to country of 
origin as follows: — New Zealand, 20 per cent.; European, 66 i)er cent.; 
Australian, 9 per cent.; North American, 2 per cent.; South African, 
1 per cent.; Pjieific, 1 per cent.; and according to habitat as fol- 
lows: — Noxious on live stock and man, 22 per cent.; orchard 
pests, 27 per cent.; stored products and household goods, 20 per 
(rent. ; field and vegetable crops, 20 per cent. ; and 10 per cent, 
undistributed. An analysis of Australian noxious insects w’ould, no 
doubt, be somewhat 'similar to this. These preliminary surveys, with 
the losses caused by such pests, are of great value, as they provide the 
only means by which we can view in pro|>er perspective the relative 
importance of the many projects requiring investigation, to prevent 
undue prominence and attention being given to miiior< problems which, 
presented individually, may appear to be of great importance from a 
local point of view, or for a single State, but which, in the federal 
scheme, may be reduc(‘d to positions of less significance. 

Ill the past, some of the problems selected for investigation have been 
those which were apparently of great economic importance, c.f/,, con- 
trol of the Cattle Tick and the Sheej) Blowfly, the search for the vector 
of the nodule-producing worm in cattle. These along with other 
jiroblems, whether entomological only or general biological questions, 
should now bo examined comparatively and their relative importance 
estimated, so that a well-balanced scheme of investigation can he 
prepared. 

In such a programme, investigation at present in progress on the 
propagation of a few parasites of the Sheep Blowfly in Qucnnisland 
and New South Wales will probably be greatly extended, and the 
.question of importing other parasites will receive due consideration. 
What has already been done in Australia will have to be thoroughly 
.summarized, and the causes for such poor results being obtained with 
inethods that have proved successful with all manner of pests in many 
other countries will have to receive the most searching examination by 
well-trained biologists. 

The work that Australia has probably taken most interest in was 
that in reference to fruit flies. The most universally distributed fruit 
fly is the so-called Mediterranean Fruit Fly (Ceratilis* capiiata Wied.), 
while another in New South Wales and Queensland is Dacm Tryoni. 
These belong to the family Trypaneidse of the order Diptera. Ceratitis 
capitaia was first recorded in Australia in 1897, almost simultaneously 
in New South Wales and Western Australia. It was the Western 
Australian Government that first took alarm at the destruction caused 
by U. capiiata, and sent their entomologist, Mr. George Compere, on 
several trips abroad in search of natural parasites, for introduction 
into Australia. The first trip was through the Philippines, China, 
Japan, California, and Europe. He did not find any parasites of the 
Mediterranean Fruit Fly, but found some of Codling Moth. He made 
other trips from 1904 to 1907 to Ceylon, and India, and Brazil. From 
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Brazil he wrote of his success in 'finding Braconid parasites aiul a 
predatory Staphylinid beetle that would control the fruit fly, but even 
after his second trip there, in 1905, the material collected did not give 
much promise of success. It was in India that he had most success. 
There he searched for parasites of the genus Dacus (or Bactrocera ) . 
On lii'S first return to Perth it was winter, and no hosts were available 
for his parasites, wliich died. He returned to India in 1907, and collected 
approximately 100,000 parasitized pupse and successfully transported 
them to Australia, in India he preserved his specimens in soil in small 
riiifiy packed in ice, which had to be renewed each day. The most impor- 
tant parasite that be secured was a Chalcid Syniotnosphyrum indicii/n, 
of which as many as thirty-six individuals were seen to emerge from 
a single pupa and the average was twenty. Of two other parasites only 
one of each emerged. At the same time six specimens of the adult 
fruit fly of India hatclied out, but were saLd to have been promptly 
destroyed. The (Jovernment afterwards shi}>})ed some 20,000 to South 
Africa (1908), and some to Dr. Silvestri, in 1909. From this material 
Dr. Silvestri [jatehed out in Italy the same Chalcid, and also two male 
Braconi<ls. The Sytifomosphynim were liberated in thousands in Cala- 
bria, but failed to establish themselves. In 1906-7 W. W. Froggatt also 
w(‘nt on a tour of the world in connexion with fruit flies, but parasites 
were not brought back. Both of the above entomologists omitted West 
.Vfrica, which, according .to I)r. Silvestri, is probably the original home 
of (U^ratilis rapiiata, and he was employed by the Board of Agriculture 
at Hawaii to visit Africa and other place's to obtain fruit fly parasites. 
Dr. Silvestri thus introduced into Hawaii differemt species of parasites 
of the genera Opiii.s, (t'alesn.s, and DirhiNUs from other s])ecies of 
(U'rafitis, but all of wbleli attacked C. capliaia froel 3 ^ From Australia 
h(‘ secured Diachasma Vryotu. Two specit^s of the introduced African 
parasites produced ■males only, so that finally four acTiv(‘ parasites were 
available. Such suc(*ess has gained that tlie nurnher of larva' of 
(\ capitata parasitizc^d averaged 33 per cent, in 1916, 47 per cent, in 
1917, and 56 per cent, in 1918. This has been ot* great benefit to Hawaii, 
xind has decreased the danger of the introduction of the fly to (valifornia. 
What can be done in Hawaii could, no doubt, be repeate<l in Australia, 
notwithstanding the divid(*d opinions of some of our eijtomologists. 

In Queensland also we find good progress being made witli the eon- 
trol of the many sugar-eaue pests. The Beetle Borer ( Rhahdocnemls 
oKscurus Boisd.) is a serion.s pest in Fiji and parts of Queensland. Mr, 
Tryon diseovered a Ihcliinid parasite (Ceroniasia sphenophori Vil) in 
New (iiiinea, and this was introduced into Fiji for the Colonial 
Sugar Company by Frederick Muir in 1911. There it qnickly spread, 
and is now successfully combating the borer. Conseqm'iitly, in 1914 it 
was also introduced into Queensland, and after seA^eral years it is now 
‘‘ making good ” in the Mossman district, where 90 per ceiit. of the grubs 
of the borer were recently found to be destroyed. It was also success- 
fully introduced into Hawaii, and in 1917 about ninety puparia were 
sent to Louisiana, and twenty- three flies were bred out. It has been 
found that some success is being gained in controlling the Moth Stalk 
Borer (Diatrwa saccharUis Fab.), which also exists in Queensland, 
where it is -already under natural control by native parasites. 
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There are many LamelHcoru beetles whose larvie attack the roots 
of sugar cane in Queensland and New South Wales. A i)arasitic wasp 
(Dielis fonnosa Guer.), of the family Scoliida?, and known as a Diggto’ 
wasp, burrows down through the soil, and the female stings the grub 
iind deposits a single egg on its under surface. Wlion the egg hatches, 
the larva buries its head within the beetle grub and lives on its contents. 

A similar wasp, S. has been introdneed from tbe lMuli})])in(‘s 

into Hawaii, and is successfully controlling the white grubs of Anotnala 
ori(yniaUs. 

A common ])est in our gardens is the cabbage aphid, and in New 
Sovith AVales the introduced parasite Lepohms rapw Curtis can^ bo 
, readily collected. Many similar examples could be given, but siidicient 
has already been shown that Australia, with abundance of material, has 
not made use of lier opportunities. 


In science, as in art, and, as I believe, in every other 
sphere of human activity, there may be wisdom- in a multitude 
of counsellors, but it is only in one or two of them. 


HUXLEY. 





SCIENCE AND INDUSTRY. 


, The Utilization of Leather Waste.* 

BY A. HARVEY. 

The profitable utilization of scrap leather is a problem which has 
often occupied the minds of tanners,, and has been the subject of a 
large number of patent specifications in this country and abroad. In 
the majority of ca.ses such specifications deal with the manufacture of 
leather substitutes or rec^overed ” leather from such scrap, but it 
must be rememheix^d that there are other outlets which can be, and 
are, sometimes considered, viz. : — 

1. Dotanning and preparation of glue. 

2. Manufacture of leather boards. 

3. Manufacture of fertilizers. 

DKTANNINtJ AND Ol.l E*M AKINO. 

One of the best known of the earlier j)atents on this subject is by 
Trotman, in whieli the finely divided leather is soaked in dilute acids 
or lime water, and then treated with sodimii peroxide or some other 
oxidizing agent capable of liberating hydrogen peroxide. In tlie case of 
chrome leatlier, such treatment converts the chromic oxide into alkali 
cliromate, which can be recovered, while the residual skin or hide 
substance can ho treated in the xisual manner for glue manufacture. 

Stripal in English Patent 3437/1910 detans chrome leatlier by 
luxating the material, previously cut in small pieces, with a i jier cent, 
solution of either liydrocliloric or sulphuric acid to a temperature of 
50-100^ (h, wlierihy ‘it is claimed the leather is detanned almost 
immediately. An ingenious idea is embodied in an American patent 
by llolloran. The leather is put into a vat containing a solution of 
common salt, through which an electric current is passed, after wliicli 
it is washed in a bath of chlorine water, and again in clean water. 
This efft^cts detannizatioii, and from the hide is prepared a glue 
by the ordinary processes. As a by-product, sodium hyjKxdilorite 
can be made by mixing the electrolyzed solution with chlorine liquor, 
when jirecipitation of the tanniu matter also takes place. Anotlior 
process for chrome-tanned waste is by Sadlon. Here the leather is 
soaked in caustic soda solution until it becomes pulpy. The mass is 
afterwards neutralized with acid and washed with water, when it can 
be converted into glue by merely gently . warming, and not boiling, as 
is irsually the custom, with water. 

The most modeni process for dealing with chrome leather is that 
worked out by Lamb, and is given in English Patent 132,864/1920. In 
this case use is jnade of organic acids containing two or more hydroxyl 
groups, auch as lactic, tartaric, malonic, and oxalic acid. The leather 
waste is soaked in this acid solution until detannization is complete. 
From the liquor is recovered the chromium and the detanned material 
used for the making of glue. The present writer has seen some good 
alue stock made by this method. 

^ hoin I'he World . 
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Chrome alum can also be made from the recovered chromium from 
chrome leather, and mention is made of this in Wolff’s Gorman ])atent. 
The chrome leather i.s dissolved in 5 ])er cent. by heating to 

80-90*^ C., and fat separating out being recovered, although in the 
writer^s opinion it would be better to treat de-greased leather, as a 
better yield of fat would be obtained, and the subsequent processes made 
cleaner. From the solution the chrome, togetlier Avith the kSOj, &c., are 
precipitated by adding an excess of lime. This precipitate i.s next re- 
dissolved in a d(‘finite quantity of sul])liuri(* acid and potassium sulphate, 
and from this solution, after clarifying and concentrating, the elix’Oine 
alum is all6Aved to cry.stallize out. 

The glue liquor is freed from any excess of lime hy a current of CO.. 
The following quantities given Avill indicate the a|)]>roxinuite amounts 
to use, but it is reasonable to suppose that (be final yi(dd of ehrome 
alum will depend upon the clirome content of rbe leather: — 

600 lb. leather cuttings. 

2,000 lb. r> j>er eent. HeSO^. 

Preci})itated chrome .sludge treated with — 

40 11), potassium sulphate. 

600 lb. of t) per (‘cut. H.RO,. 

Yields of fiuisbed prod nets — 

About 150 lb. glue, 

About 180 lb. clirome ahnn, 

or, in other words, 50 ])er cenr. and 60 per cent, respectlvidy on the 
weight of leather used. 

The novel use of enzymes in tin* })rf‘paratioii of liide glue from 
waste 'is mentioned in Rohms’ German Patent Xo. 1106,184. The waste 
leather is first treated willi a dilute .solution of caustic* soda, and tin* 
residue .subjected to a furtlier trealmeni with the (mzyines of the ])an- 
creatic juice, in ordpr to j)rev(*nt any acuial decomjiosition of tin* 
hide during tliis digestion, addition is niade of suc]i inaterials as 
ammonium salts, amino a(*id.s, or some other type of jirotelu d<*gra.datio?i 
products Avhich act in the manner of an inhibiting ag{*ut. 


M aXT KAl'TrUE OF L E AT inCR liOAKDS. 

Having mentioned a few of tin* jcuents concerning tlic preparation 
of glue, attention Avill now he turned to those connected with leather 
siibstitutes and hoards, 'Needle.s.s to say, the composition of these 
substitutes varies A'ery much, and almost anything (‘an be used in con- 
junction Avitli tlie leather to act a.s a. filling or binding agent. One of 
the txsuai constituents is rubber, either new or .scrap stuff, in which cases 
fin,* jni.Kture is usually submitted to a. vulcanizing tirocess. 'rims W. 8. 
Smith in his specification u.ses 60 parts of reclaimed rubber, 60 jvirts 
of leather waste, and 10 parts of ground-uji outei* (‘overs of tyres. 
Siilpbur is subsequently added together if necctssary A\’ith sonu^ blown 
oil and any fibrous material available. The whole is finally vn](*anized. 
The product can be used as a sole leatho]* snl>stitute, for floor (a)vering.s, 
pump discs, and crutcdi shoes. 
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Quite recently a new process of Tulcanizing has been invented by 
Mr. Peaehey, of the College of Technology, Manchester, which consists 
in first exposing the material to be treated to the action of sulphur 
dioxide gas, followed by a treatment with sulphuretted hydrogen. The 
result is that sulphur in a very active form is produced throughout 
the material, vulcanization being immediate without the action of heat. 
Such a process a.s this would be very useful for the thorough vuleanizing 
of such mixtures as are used in the manufacture of leather compositions 
and substitutes. 

In several instances the success of many patented processes de]iends 
upon the fine grinding or pulverizing of the leather, and for this purpose 
a special machine was introduced by A. W. Case (IT.S. Patent 690,097 
of 1901). Another artificial leather compound is prepared by heating, 
fee., a mixture of the following percentage composition : — Chinese wood 
oil (Tung oil), 5 per cent.; acetone, 50 per cent.; nitrocellulose, 20 per 
cent.; pigment, 15 per cent.; leather, 10 j>er cent. Here, no doubt, a 
large part of the acetone is recovered in a .specially-constructed 
apparatus. A very elaborate method for making wliat is called 
reconstructed ” leather is described by Exhrayat and Lonp in French 
Patent 397,972 of 1908. The leather is first softened by steam and 
the tannin removed by ammonia, and afterwards soda. Th(‘ de- 
tanned, or partly detanned, stock is next wa.shed with water and lieaten 
in a machine to make it fibrous, after which it is treated with a 
bleaching powder solution and washed. To the purified pressed mass 
is added a certain quantity of an albumin solution, and Tigain pressed 
with a hydraulic press. The thin sheets are next tanned by any known 
process, pressed, glazed, waterproofed, and finished. It will he seen 
that the albumin added is precipitated or tanned by the tanning 
material subsequently used, and this somewhat sticky i)r(>cipitate acts 
as a very good binding agent for the rest of the leather fibre. 

It is noticeable, too, in many patents that nse is made of the binding 
properties of some of the metallic soaps. .For instance, leather waste 
properly treated is given a batli of soap, the fatty acids of which are 
after precipitated within the fibre, as an insoluble soap, by adding alum. 
The stuffing of artificial or substitute leather is dealt with in French 
Patent 386,420 of 1908, by Case, who suggests a mixture of resin and 
mineral oil or wax. 

Fertixjzers fkom Scrap Leather. 

As is probably well known, leather contains a certain amount of 
nitrogen, which, although a valuable fertilizer, is very slowly indeed 
available when used on the soil. This means to say that the rate of 
decomposition is very slow. Here it might be mentioned that only 
vegetable-tanned leather is referred to, as it has been definitely shown 
that chrome leather acts as a poison to plant life. 

The majority of patent processes have for their object the 
solublizing of the nitrogenous matter, the simplest being an acid 
treatment. This is mentioned by Fuchs in TJ,S. Patent 841,501 of 
1906, who removes the .soluble tannin by washing with water, and then 
subjects the residue to the action of HoSO^. The resultant material is 
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afterwards dried and ])owdered. A iriore drastic inelliod is described 
by Feldmann in a French specification, and is applicable to old boots 
and the like. These are treated with steam under pressure until 
reduced to a paste. This is mixed with lime and dried to a powder, 
containing 9 per cent, of nitrogen. 

Very often the leather is mixed witli other inanurial substance to 
form what is termed a mixed ’’ manure. One idea on these lines has 
been patented by Leblanc. The leather is dissolved in IL.SOi of a 
gravity of 1.563 by heating under pressure. This |)asty mass is mixed 
with mineral i)liosphato and dried. Such a method as this has two 
objects: the leather is rendered soluble, and, in addition, th(‘ mineral 
|)hosphat(^ is also made more suitable for use as a manure. Finally, by 
a fj)rocess of destructive distillation it has hecm shown by La ml) that 
almost a tlieoretieal yield of ammonia (‘.an be obtained, and the residual 
char,’’ or carbon, purified and used for decolorising jxurposes. In 
a ])ap(*r ]mhli-shed in the fl.S.C.I. for 1917 on the utilization of con- 
demned army hoots, it was shown that, as the result of a number of tests, 
35 per <‘ent. of crude cliarcoal is obiained, which on ])urification with 
a(vid and alkali gives 25 |K‘r cent, (on the original leather) of pure 
cliarcoal. This product cornpariMl well witli bone cliar as regards 
decolorizing j)OW(*r, 

Before* comdiiding, mention should iiave been made of the pro])ei’ty 
possessed by Roediolle salt of decdiromiiig chrome-tanned leather, first 
pointed out by I’rocter and Wilson. In a paper pnblisbed on tlm 
snbjecd it was proved that tins salt would completely dechrorne, and 
from the residue could be made a satisfactory glue. At the same time 
the (diroine could also ho recovered fram the solution. Rochelle salt 
is a dear (diemical, hut, as pointed out by the iiutliors, can be completely 
['(‘covered and us(‘(l again. 


The British Department of Scientific and Industrial Research has 
approved of the formation of a Research Association for the silk 
imlnstry. The Sw^retary of the Association is Mr. A. B. Ball, The Silk 
.Vssociatioii of Great Britain and Ireland, Kingsway House, Eiiigsway, 
Londoii, W.C. 2. 


• Gonstrnction work for the Tokyo Scientific ].,ahoratory, started some 
time ago under the auspices of the Science Association at an estimated 
cost of £300,000, is making speedy progress, and the latest news is that 
already the Physical l\»partment has been completed. Witli the 
completion of this construction, the country will have one of the most 
perfect scientific laboratories in the Orient. 
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Scientific and Technical Societies. 


LINNEAN SOCIETY OF NEW SOUTH WALES. 

At the xVunfust meetinp:, Mr. ISTorman Bartlett Friend, 42 File-street, Dulwich 
-Mill, was elected an ordinary member of the Society. 

A circular was received from the Australasian As-sociation for the Advance- 
ment of Science (Mr. J. H. Maiden, Permanent Honorary Secretary), announcing 
that the next meeting is to take place in Hol>art on 5th January, 1921, 

Papeus Head. 

1. A list of the species of Australian Carahidw which range beyond Australia 
and its dependent islands. By T. G. Sloaiic. 

Forty-four Australian species arc recorded from localities outside Australia 
and its dependent islands as follows: — Africa, 1; Amboyna, 1; Am Islands, 1; 
Asia, 6; S.E. Asia, 4j Borneo, 1; Burma, 1; Cebibes, 3; (h?yloii, 5; Egypt, 1; 
India, 2; Java, 8; Lord Howe Island, 2; Malay Archipelago, (i; New (hiledonia, 
12; New Guinea, 10; New Zealand, 3; Siam, 1; Sumatra, 1; Sumbawa, 3. 

2* On dental incrustations and the so-called gold-plating of sheep's teeth. 
By Thos. Steel, F.L.!S. 

For many years past there have appeari*d from time to time in uewspa|)ers 
and magazines publislied all over the world statemeiiU as to the occurrence of 
a metallic incrustation on the teeth of sheep. Po]>ularly this incrustalion, bring 
frequently of. a yellow tint, has been a.ttrU)uted to gold, supjmsed to liave l»een 
derived from particles of that metal scattered al)Out tlie pastures. l^unplete 
analyses are given of the incrustation from sheijp, ox,, man, ami a number of other 
animals, and it is shown to consist of a phosphatic salivary de])oslt or calculus, 
and that it is common to the teeth of all mammals and of sev(.‘ral other animals. 

3. On the structure of the resin-secreting glands in some Australian plants. 
By Marjorie I. Collins, B.Sc., Linnoan Macleay Fellow of the Society in Botany. 

An account of certain types of glandular hair and of tlie development of the 
glands ohsurved during an investigation of the resinous secretion of the l)iid in 
seven Australian genera of the Natural Orders ^apind(ivea\ Lefpimhwscfjc (Sub- 
order Mimoseoi), Compositw, Goodenweew, and Myoporinecr. 

4. The Geology and Petrology of the Great Serpentine Belt of New South 
Wales. Part ix. The GeoI(»gy, Pa.Ia'(U)tt>logy, and Peh(.)graphy of the Curra' 
bubula District, with notes on adjacent Kegions, By Prof. W. N. Benson, D.Sc., 
F.G.S., W, S. Dun, and W. K. Browne, B.Sc., Section B. Thihcontology. 

(i) Descriptive portion (W. S. Dun and W, N. Benson). Over ninety species 
are recognised, comprising corals, bryozoa, brachiopods, pelecypods, gastropods, 
scaphdpods, coplialopods, and trilobltes, of which live forms previously reported 
have now been for the first time critically examined, sevei» are new records for 
the State, and fifteen species and three varieties are described as new. One 
new genus of corals is also proposed — a simple turbinate form with a coralluru 
of the Lithostrotum type. Notes are added by Professor Lawson on two indeter- 
minahle plan t-petrif actions. (ii) A comparison Of the Biirindi fauna with 
the Lower Carboniferous faunal succession in the British Isles (W. N. Benson ) 
sliows that on the evidence of thirty-one British species of brachiopods in the 
Biirindi Series it sliould be placed at the very base of the Visean Series or on 
the Touniaisian-yisean boundary. Tliis acixirds romarkably welt with De 
Koninck’s conclusions put forward forty j^cars ago. ’’Tlie preBcnce of some typically 
Vis^an and typically Toiirnaisian forina suggests the possibility of faunal zones 
into which the Burindi Series may ultimately be divided, though it is hold 
that this will not readily be proved. In an appendix, F. Chapman descxil^s one 
species of Ohwtetm and one genus and Hiree species of Bryozoa as new. 

' , .. , ■ 
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Notes ajjd toiiiBiTS. 

Mr. T. Steel exhibited a portion of the liver of a domestic fowl sliowhig a 
common pin 1 inch in len^/tli embedded in the liver siibstanee. Both ends of 
the pin projected for several mm., and were enveloped in liver tissue, the head 
and point being distinctly outlined. The pin must have beerj swallowed and 
then worked its way through the tissues until it liecame fixed in the position 
found. Mr. Steel mentioned having been shown the crop of a domestic duck 
which was crammed with common pins picked up by the bird when running 
about a back verandaJi where dressmaking was going on. 

Mr, W, W. Froggatt exhibited specimens of the larva of ,thc Cuj) moth 
{ Apoda xyfonieli) on a Waratah from Sydney. 

Miss V. Irwin Smith exhibited a female specimen of the common bag inotli 
{Meiura elonguia Saunders), and gave an account of its oViscrved method of 
progression uj» a vertical jiane of glass. In climbing it clung to a narrow trans- 
verse bar of silky threads by its forelegs, while it spun a similar bar about half 
an inch higher up, and in two hours spun over 80 rungs and climbed a vm’iieal 
distance of 4 feet. Each rung was composed of seven or nine strands, tin* rung 
always being coniim*iice.d on the right side and finislu'd on the left. I’be tl» reads 
are not sticky, but each is glued down securely at both ends l)y some adhesive 
substaiK'e. 

Mr. W. F. Blakely exhibited speeimens from the National Herbarium of 
Knpatorium (jhmdnUmim II. B. et K. in Nov. Gen. et Sp. (1820) i\^. 122, t. 340, 
and Crepis srtoMi Hall f. in Koem. Arch, i., 2, 1. '.riie first is a native of Mexico, 
and is a garden escape, which appears to be well estaldished in several places in 
the Port Jackson district, namely — Neutral Bay (J. White) ; Jbirrarnatta Biver 
near Gladcsville bridge: Lane Cove Kiver, Killara; head of salt water. Lane Cove 
Bivei-; lu'twcen Marsfield and Epping (W, F. Blakely). 

On the Lane Cove it is firmly estal)lislied, and vcgi*tatcs freely amongst the 
nativti vegetation, tiic moist loamy banks eorresponding to some* extent to flic 
moist plateaus of its native environment, except that in its native country it 
thrivi‘s at an elevation from 5,000 to 8,000 feet, while here it flourishes at sea 
level, and ajjpears to lie sulliciently stal)le to be considered a naturalized aliim. 
It is depicted in the Botanical Kegister t. 1732. 

Crepis fictosa is a native* of Europe and Asia Minor, and is now r(‘corde(;l for 
the first time for Australia. Several plants were found growing in a lane off 
Florence-street, Hornsby (W. F. Blakely). In New Zealand it is classed as a 
roadside weed. For a ready reference to the descrij)tion, s(*e Hooker’s Btudents^ 
Flora of the Britiak Isles^ p, 228, 

Mr. A. A. Hamilton exhibited a seed of Bulia patau Becc. {Cocos yatay 
Mart,), grown in the Sydney Botanic Gardens by J. H. (.'amlield, which had 
produced tw'in seedlings. Worsdell {Brin, of Plant Tcratu., 1, pi. 9) figures twin 
.seedlings in the “ Desert Bod ’’ Eremostachys laviniatOy and attrilmtes the dicho- 
tomy (p. 94) to fasciation, Patterson {Journ. of Heredity, x., 350) figures an 
example of polyendiryony in the “ Mango,” Mangifera indica, showing a scries of 
seven seedlings arising from a single seed. Tile occurroiice of twin stems in a 
set^dling of Acmeia juniperina has been noted bv Air. IL H. Cambage {Jonm, Hoy. 
Boc. 1\ .B. W., xlix., 93). 

Mr. Fletcher exhibited a stunted branch of Eucalyptus saligvia with a cluster 
of about thirty-live four-pronged female galls of the Coccid, Brachyscelw 7 nunita 
Schrader, together with numerous grouped or single male galls. One horn of one 
of the female galls, about 13 inches long, carries a small female gall. 


ROYAL SOCIETY OF NEW SOUTH WALES. 

At the August meeting, Messrs IL IL Cambage and H. Selkirk read a paper 
on Early Drawings of an Almriginal Ceremonial Ground.” The rough draAvinga 
w^ere inade by Surveyor-General Oxley in his field-book, at Moreton Bay, in 1824, 
and show the plan of a spot, as Oxley w'rites, “where the natives meet after a 
war with adverse tribes, to mako peace.” This appears to he the first drawing 
showing the lay out of a Ceremonial Ground of this nature in Australia, and 
has remained in obscurity for 96 years. 

The fpllowlng tnembers were elected:— 

Dr* S* <7. Gilbert, Messrs. A, S. Le Souef, C. W. Mann, and J. Sulman. 
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ROYAL SOCIETY OF WESTERN AUSTRALIA. 

At the Auf^ust raeetiiij?, the retiring l^rcsident, Mr. Geo. L. Sutton, Agricul- 
tural Commissioner for the Wheat Belt, delivered the Presidential Address for 
the year. 

During the course of tlie address it was pointed out that the war had 
created a tremendous demand for foodstuffs, and had emptied the world’s 
granary. Thc^ filling of the worldV empty granary was the dominant need of 
to-day, and tliis need was the opportunity for Western Australia’s developing 
her agricultural resources, as the result of bringing new lands of recognised 
agricultural value into cultivation, combined with the profitable reclamation 
and utilization of areas at present considered unprofitable for agricultural 
cultivation and increasing tlic productivity of lands already under cultivation. 
In order to develop the agricultural resources, business organization was neces- 
sary to settle the new lands. The conduct of experiment work and the organi- 
zation of a liberal and comprehensive scheme of agricultural education was also 
necessary to develop the unproductive lands and increase tlu‘ productivity of the 
agncultural lands already under cultivation. Tlie establishment of aii experi- 
ment farm on light land and one eastward of the present wheat line was recom- 
mended. The increased German agricultural production during the 25 years 
prior to 1014 was instanced as the direct and tangilyh^ value of experiment 
work and the organizatioji of agricultural education; and, in order to achieve 
similar results, the cbiboration and extension of the j>resent local system of 
agricultural education, with 8j)ecial strengthening of the s]>ecialized phase, was 
ad voeated. The University was also urged to su]>port the Chair of Agriculture 
because of its association witli one of the principal industries of tlii‘ State. 

It was finally pointed out that the jm‘ans suggested for tJje devclojimejit of 
the agricultural resources of the State required scicntifi(‘alJy trained iinm. The 
great agricultural need of the day was for these men. facilities for tr:iinin;« 
whom were available at the University. It was claimed to bo reasonaldc* to 
assume that the Stale, which had made such a signal success of its lajnl settle- 
nnmt. would undertake the training of suitable jnen in ordio- to fully and 
profitably devrdo]) the settled lands. 


ROYAL SOCIETY OF TASMANIA. 

At tbe August meeting, a paper, " }iiOit}theriurn nritrhvlli, its evolutionary 
trend — the skull and such structures as related to the nasal horn,” by If. 11. 
Scott and (hive Lord, wa.s read. 

In their third contribution on the Smith ton discovery, Messrs. Scott and 
Lord deal with a mass of data relating to the evolutionary trend of the 
\ololheria and the structure of the skull. They also deal with a reclassification 
of the genus. In the first si^ction, they recapitulate their remarks as follows: ~ 
“In thi* Xot of hcria we thus find a group of animals that in Tasmania became 
extinct late in the I’leistoceiie times, that were generalized, and yet in ]»art 
specialized. They retained the racial characteristics that can be relegated to five 
geological perio<l8 — that is from the pre-Eocene to the latest Iheistoceiie. They 
show similar developments to those of the perissodactyle ungulates, and without 
leaving a single modern representative to carry on their race in totality, they 
left many characters scattered through their marsupial allies—the kangaroos, 
wombats, and native l>ears — ^^who still grace our woodlands to-day.” In dealing 
with the taxonomic data relating to the skull, the authors state:-— “Tt appears 
to us that the interests of science will be better served by founding tw-o well- 
marked groups than by exhaustively contending the claims of various species, 
and in this connexion we present the following: — 

Classification of the Kotoi’Hbria, 

Group 1. Meffacerathine Group, 

Group 2, Leptoeerathme Group, 

Conspeetus of Meffacerathine A'ofofAma.—.Animiils of platyrhine cranial 
morphology, with flat foreheads and parietal |>latfom 9 , NaWs uQt quite 
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covering the nasal aperture, if anythiu;^ more so in the female than the male. 
Zygomatic arehes asymmetrical, the difference being well marked. Suborbital 
bar heavy, and slightly grooved at the malar suture. Tooth line showing fairly 
even wear throughout. Teeth with well marked cingula. Cervicals with strongly 
<leveloped zygopophyses and powerftil .... axian spine. Coronoid process of 
the mandible twisted from the tooth line, as in the latrifrons wombat’s jaws. 
Skull heavy, short nosed, and hornwl. A second small horn may have rested on 
the frt)ntal cavity. Nasal cartilage attached by bony studs, capable of motion, 
to resist shock wlien horning a foe and also to give extra mobility to the lips. 
( Example ' — S otuthcrium mitchelli, ) 

Conspectus of hcptocera thine Sototheria. — Animals of leptorhine cranial 
morphology, with triangular foreheads and parietal crests. Nasals curved over 
nasal aperture. Zygomatic arches symmetrical, rounded, and dt'cply grooved. 
Tooth line showing uneven wear, tin* excess always being anterior. Teeth without 
cingula of a heavy type. Cervicals with a slender axian spine. Coronoid 
proc(‘8s not much, nor at all, twisted from the tootli lijie. Skull heavy (less 
tlian the otlier group), longnosed, and armed with small nasal Ijosses or very 
weak horn. Nasal cartilage attaehed hy bony studs, capable of motion, but 
tending to fuse at maturity owing to longer nose and weaker horn. (Best 
known exa tuple — Sotoi hen urn tattmnn ien w,)" 

Lecture: — "‘Mental EfTiciency. A study of tin* results obtained by testing 
children by the Blnot-Simoii Scale.” By il. T. Barker. 

The lecturer dealt witli a number of tests carried out by him at country 
schools in Tasmania. 


SOCIEU^ OF CHEMICAL INDUSI'RY. VICTORIA. 

A paper oti cellulose acetate and raw materials v'as read before tlie S(K:iety 
of Cliemical Itidiisiiy of Victoria by .1. R. CocJirane. It records details of some 
research work cairied out at the Commonwealth Oovernimuit Coidite Factory 
innhu* tlie direction of Mr. A. K, I.eighton, K.T.C., with vvliose consent the infor- 
mation is piildislu'd. 'Hie objetd of tlu‘ work was to supply tlie Australian Air 
Force witli “ do])e ” sliovihl the need ai ise. Dope 'is osscntialh a solution of a 
cellulose estei'— the nitrate or acetate, r.//., in a suitable solvent siieh as aeetoin* 
or methyl ucciate. 'Ihe solution is iisetl to pr<»dnce a water]iroof covering for 
t!if‘ wings of arTOplanes. Cellulose acetatt' is generally pnderred on account 
of its r(*lativ(‘ non-inflammability, and a .slightly inoditied form (hydrated) of 
tin* i1ri'acetat(‘ has lieen 'pr(^pai'<'<l- This is a white ojiaque fibrous material, 
soluble in acetone, inetliyl acetate, and ethyl formate, and is jilastic in cbloro 
fonm. Certain ingredients are added to impro\e the ipiality of the film by 
decreasing tin* late of drying, and rendering the product, more jiliable, though 
tougher. 

In England aiul France the manufacture is in the control (»f one linn, and 
the )»r(»cess is kept se(*ret, Flood results have already h»*en obtaine<l by tin* 
chemi.sts at the Cordite Factory, 'riie raw materials reipiired ar«‘ (1) cellulose, 
in some form, (2) acetic anhydride, (3) ghu'ial acetic n(*id of at least ft8.5 p(‘r 
cent, strength, and (4) a so-called catalyst. 

1. CelluloS'e. — In Europe and America, tissue ])aper is generally used. Cotton 
waste can be used, and it is more readily nvailaVde in Australia. It must be 
of good <piality', conforming to the War Office spccificatirm for that rerpiired for 
the manufacture of exjilosives. 'Hie viscosity of tlie cidlulose esters vary, and 
mucli research has lieen carried out to discover the caii.ses of variation, whether 
flue to dilferences in the raw product or to manufacturing methods. It has been 
fuund that the viscosity decrtnises W’ith the treatment of the cotton. This is 
important, as the ester has to conform closely to the specification for viscosity. 

2. Acetic Anhifdride is the most expensive of the raw materials, and most of 
the cost of the ester is due to that of the anhydride. In general, acetic anhy- 
dride is produced hy the action of the chlorides or oxychlorides of pliosphorus 
or sulphur on anhydrous sodium acetate. T^cal conditions determined sulphur 
xnonochloride as the product to be used, and a small [ilant was designed and 
-erected. The ibody is compo8e<l of a jacket<jd hemisphere of cast iron 20 inches 
internal diameter. A charge consists of 15 lbs, of powdered anby<lrous sodium 
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acetate and 10 ll)S. of sulplnir chloride. The anhydride is finally distilled off. 
The cast iron appears to be quite suitable. The resulting product is a mixture 
Off acetic anhydride and acetic acid, and the maximum yields (90 per cent ) 
were oVdalned wlien the proportions by weight of the acetate to the chloride 
were as 100 to 07. The crude anhydride contains 75 per cent, acetic anhydride, 
and is distilled in a copper vessel over copper oxide U) fix the sulphur, which is 
stated to liHve an injurious effect on cellulose acetate. Commercial acetic 
anhydride contains 80 to 90 per cent, anhydride, and 10 to 20 p(?r cent, of acetic 
acid. 

3. Acetic Acid must be 98-5 per cent, pure, and be free from sulphur and 
orpinic sulphur c‘orM])oundH, chlorides, &c. A process of manufacture of cellu- 
los(^ acetate has been worked out which yields a product complying with the 
British Air Board’s specifications of 19;! 8. The catalyst used throiigliout is 
sulphuric acid of 90 p(‘r cent, strength, which is mixe<l with the acetylatiiig 
acid (30 to 40 per cent, of acetic, anhydride and the Tcmainder of acetic acid) 
l>eforc being added to tluj (cotton waste. Incorporation is perfornKid in a phos- 
phor bronze jackeded incorporator, and the process takes about 11 hours, during 
which cold brine is circulated througli the jacket. The product is an amber- 
coloured opaque .stiff dough. Hiis is ripened in a copper vessel heated gradually 
in a water hatli. At the end of 13 to 15 hours the material resembles in its 
viscosity and a]>pearance a light-coloured treacle. A sample taken and pre- 
cipitated forms tough and nearly transparent flakes. Tt is practically equiva- 
lent to cellulose triacetate. The final product desired is a partially hydrated 
modification of tiffs. An aqueous solution containing 50 per cent, of acetic acid 
is added to the synip, tlie quantity varying according to tlic excess of acetic 
anhydride prestmt, between SO and 120 gms, per 100 gms. of cellulose. 

Hydration occupies 12 to Ifi hours at a constant leinperaturc. JTecipitation 
is effected by arlding water to tlie syrup. The preci|)itate is washed acid free 
and dried at a low teniperatui’c (40 to 00 deg. C.). The product is soluble in 
acetone. 

Acetic acid in the waste solutions is recovered as sodium acetate, and is 
im‘d over again. The xnaxirnurn quantity of sulphuric acid used is ahout 20 
per cent, of tlie weight of cotton wa.ste. The cellulose acetates as produc*‘(l at 
pr(*sent have a tendency to instability. The eausi^is of this are under investiga- 
tion. The quantity of acetic anhy'^ilride used is an important matt«?r. and is 
controlled by man.\’ factors, e,//., temperature, per cent, of moisture* in cotton 
waste, and ratio of sulphuric acid to cotton w’aste. 
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MR. J. B. HENDERSON. F.I.C. 

Mr. tT. B. .Henderson, wliose photograph appears in this issue, is 
the Government Analyst of Queensland, and a meinher of the Executive 
Committee of the Institute of Science and Industry. He received his 
early scientific training in Scotland, and was for two or three years 
Rese^arch Assistant to Dr, William Dittmar, Professor of Chemistry, 
Anderson’s College, at Glasgow. During the period of their axssociation, 
both Dr. Dittmar and Mr. llenderson were awarded the Graham Medal 
for Re.search for work on the at/omic weiglit of hydrogen. 

Coming to Australia in 1890, with the intention of cominencirig 
his profession as an analyst, Mr. llenderson found that the immediate 
prospect was not promising, and took a position as Science Master at 
the Brisbane Granirnar School. It is a curious fact that three men 
closely associated with the Institute were at one time or another members 
of the leaching staff of this school. Professor Rennie, of the University 
of Adelaide, was one of these; Dr. IlargreavCxS, Government Analy.st of 
Soutii Australia, was anotlier; and Mr. Henderson the third. 

In 189o, Mr. llenderson was appointed (government Analyst of 
(iueeTusland. Commencing with a staff of one messenger, in a small 
laboratory, the organization has grown until now it comprixses a staff 
of ten qualified analysts, five juniors, with clerks and attendants, a 
library of nearly 2,500 volumes, and a cbemieal laboratory whicb is one 
of the best eqni}vped in the Coinmonwealtb. It speaks well for the 
standard of work perforriKKl tliat, in connexion with food analyses, not 
one case lias been lost in the Courts tlirough failure of chemical 
evidence. 

Mr. Henderson has displa.yed keen interest in many (piestions of a 
public character. For nuiiiy years he took an active juirt in the move- 
ment for the establishment of a University of (iueensland; and when 
this .Institution was cstablislied, he was appointed to tlie fir^st Senate. 
Twice re-elected to that position, be still continues to be a member. II(‘ 
was a member of the Board of Technical Instruction, wbicli preceded 
the present departmental control of technical iiistructioii. Since 1890, 
Mr. Henderson has been a member of the Royal Society of Queensland, 
and on two occasions Ava^s elected President. Other prominent poBitions 
which he has oceujiied include President of Chemical Section of the 
Australian Association for the Advancement of Science, at Dunedin, 
1904; Deputy Chairman of the Board of Advice on prickly pear 
destniction, which started the very important work on the lines since 
taken up by the Institute of Scien'ce and Indmstry. During the Avar, 
Mr. Henderson gave his efforts freely to patriotic moAxuneiits, and 
acted as chairman of the local Munitions Committee ; Avas a member of 
the Red Cross Executive; and was chairman of the Red Cross, Men’s 
Auxiliary Section; besides being connected with .several other Ava’r 
organ^ations. As chairman of the State Committee of the Institute 
of Science and Industry, Mr, Henderson has found further scope for 
Ilia tireless industry and his scientific attainments, and he has contri- 
buted largely to the success of that organization since its inauguration. 
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Heredity and Krolution in ViantSf bv <J. Stuart (Jager. ]*|). witli 

illustrations. P. Blakistoii'S Son k Co., Phil., 1920. This book, which has 
Wn sent to us by the publishers, contains ’an excellent account of all the theories 
which have been advanced up to the pre.sent on the subject of Heredity and JOvolu- 
tion, espcHtially witli reference to plant life. The autlior, wl>o is Director of jthe 
Brooklyn Botanic (larden, introduces two chapters, written in popular languajrc. 
on the history of the f(‘rii, to provide a clear con(;e])tion of the facts of the life 
history of a typical vascular plant, 'rhis appears to be the only fault to bi* 
found, as the standard is not in keeping with the rest of the work. Jf the text 
is for ailvanced students - as the preface says that “.Certain inforina.ti'on pei‘* 
tinent only to an elementary text-hook has been omitted ” — then an elementary 
introduction was unnecessary. If Wn* text is an eleinenilary otc — the prt'lace 
again states tliat “ 'the foll(»wiiig ])age.s shall prove to be a source of reliable 
ami readable elementary information *’ — it is very much to be doubted that 
even this account will be sulllcient to enable an\ person without some previous 
knowledge of botany to assimilate the information given in the following 
chapters. .\ cha)>ter on Htwedity generally is followed by one on the Experimental 
Study of Heredity, in which the simple facts of the* Mendelian ratio and th • 
tesits by wliieh it can be proved are explained. Tbe value of its <liseovevy an I 
the unsolved problem.s in connexion with Membdism are tabulatcMl. Weisrnanu’s 
germ-plasm theory and its bearing on tbe inheritance of ae(|uired charaeteiN 
is discussed, 'the next (diapter tr(‘ats of Evolution wiith its various bypotlieses, 
a separate (diapler being devoU'd to Darwinism. 'I'be solution of the problems 
left urrsolved by Darwin were attacked l>y biologists in an experimenital way. 
and tbe elmi)ter on Experimental Evolution cxplaina sueb metliods, especially 
associated with the work of de Vries. The evolution of plants is tlnm examiiit‘<i, 
and the cnddence as to the course of evolution is taken from the cnmi»arative 
life-histories and anatomy of living forms, geographical diistrihution, ami 
paheobotany. Chaptetrs are devoted to each of these subjects. A lengthy com- 
parison is drawn between the seed-bearing plants to be found iu fossil nn'ords 
and the most primitive cycads of to-day. 1’he final (;ha>pters give an ac'count of 
tljc monopliyletic and polypliyletic theories of the origins of modern plant orders, 
and the relationalup between all the great groups of plants, both living ami 
fossil. Tlie book is particularly well illustrated tljroughout. There are^^many 
interesting photographs, drawings, and figures, and some very in.structive 
and original graphic diagrams. Vhe photographs of the more prominent autho- 
rities on history and evolution add a peraomil touch. A useful bibliography is 
also included. Altogether, it would be difficult to find such an amount of infor- 
mation wTitten in such clear and concise language, and right up to date, in anv 
single hook on this popular subjeot. Botli author and publTsher liave carried oiit 
their parts w^ell. 


The Forests of Western Amtralia . — Persons interested in the forests 
and forest produces ami industries of Wiestern Australia will find a great deal 
of information on these subjects in a handbook just published by tbe 
.state Governiwnt, and compiled by Mr. C. E. Lane-Poole, Conservator 
of Eorests. Fhe author is to be complimented on taking this step 
to focus atfention upon a nuatter of vital concern to Western Australia, 
for the book should prov« a most effective instrument in developing a 
public consciousness of th^ dose relationship that escists between the State's 
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(H'Oiiouuc progresH and the intelligent trciitinent of tiie forest wealth. Ck)m- 
niencing witli a brief artiele on tlie signilicanee of forests, lie then deals with 
forestry as a science, forest capital and forest interests, forest/ policy, and 
various otluu* ])olitical and ccononiic phases of the liiidustry. In the technical 
section of tlu* puhlication Mr. Laiie-Poole devotes a good deal of space to descrip* 
tioi»s and uses of Western Australian hardwoods. The concluding s<‘ctions 
contain iiiucli inisecllaiKHnis information about trees and tiinhei* u.std’ul to the 
Imshworker and to couritrynian. Illustrations and tahlt‘s contril)Ut(^ greatly to 
the value of the handljook. ft is clear that the definite |>urpose of the author lias 
he<*n to arouse jmhiic interest in the vast work t>f rejiairing the liavoc and the 
waste of the past aiul of econoiuically exploiting the rcninant forest riches, and 
in thi.s he has hceu entirely suecessful. 

SOME PUBLICATIONS RECEIVED. 

A Statcinent prepared for the liritish Knipire Forestry (.‘tmfertMiei*. Ih20, by 
C. 3^. T.»ane*l*oole. Tlie staten\eiit includes brief notes on the most iinjnntant 
timbers and forest produ<‘e of Western Australia, a deserijition of the main 
types <tf forest growth, and various other matters relating to the forestry 
resourees of tin* State. There are also .m*veral maps showing the liahitat ami 
general distribution of fore'-.t trees. 

A Critical Revision of the Gemi.s Kuealyptus, Vol. Fart 2. by d. 11. 
Maitlen, I.S.O., F.R.S., F.I..S. The sjiecies deserilied are //'. txirn'm, jn'ltutd, 
H. Watsonifina, h\ ira(‘hypliloia, E. htfhridd, E, krustwni, E. Jhiirsoni, E. poljy 
tinHiemos, E. Bain^'ina. E. (‘ow/rn, and E. eoncolor, 

I rider tin* authority of tlie Minister for Mines. Western .Xii.stralia, the 
following nn'moirs havf i)e<*n published: — The Coal Deposits of Western Aiis- 
tralia, the Arilimony l)epo*>its of WA*st(*rn Australia, the 'rungsten Deposits of 
^Vestern Australia, tin* Artesian Water Uesonrees of Western Australia, the 
lavad Deposits of Wi'slern Australia, the Magnesite Deposits of W(‘stern Aus- 
tralia, the Iron D(‘po,sits of ^^V.stern Australia, and the Copper Deposits of 
NN'esiern Australia, by A, Cihb Maitland; Assistanc<* to Prospecting and Mining, 
l)y P. d. Atkins; Minerals of Keonomie Value, by F. S. Svimpson. D.Sc.. H.F.. 
F.fbS., vvitli an Appendix by A. Montgomery. M.A., Fdi.S.; and (Dossary of 
some Common 'I'erms used in Mining, Field, and Pliysiogi aphieal (icology. 

Tlie (,|u(‘ensland (icologieal Survev , Department of Mines, lias issued tin* 
following three articles on Indn.strial Minerals, by B. Dunstan, Cliief (doveno 
ment (Jeologist: — Salt, Asbestos. ,ind Mica. Oecurronee, us(‘s, treatment, &e., 
are described. 
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The following is a copy of the Act for the establishment of the 
Institute of Science and Industry. 


No. 22 of 1920. 


All Act reltiting to the Commonwealth 
Institute of Science and Industry. 


[ to I4th iSeptvmher., 10211.1 


B e it enacted b,v tlie King’s Most Kxeell(*nt Majesty, tlie 
Senate, and the House of KepresentatiA'es of the 
('’oinmonwealth of Australia, as follows: — 


PaKT 1. pKKIvIAUXARy. 

Short title. 1. This Aot Biay he cited as the Imiituie of Science and 
Jndnstry Ad 1920. 

2. This Act Ls divided into Parts as follows : — 

Part 1. — ^Preliminary. 

Part IT. — The Commonwealth Institute of Science 
and Industry. 

Part III. — ‘Powers and Funic lions of the Director. 
Part IV.— Miscellaneous. 

Definition. 3. Jn this Act, uiiless the contrary intention appears — 

“ Institute ’’ means the Common wealth Institute of 
Science and Industry ; 

‘‘ Officer ” means any person employed by the Director 
under this Act ; 

The Director ” means the Director of the Common- 
wealth Institute of Science and Industry. 
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Pakt XT. — The Commqnwkalth Iivstjtute of \Science and 

Inddstky. 

4 . — ((1.) There shall he a Common vvealtli Institute of 
Scienice and Industry, eoiisisting of the Direetor, which shall 
he a body corporate with |KU*petual succession and a common 
seal and capable of suing and being sued. 

(2.) All Courts, Judges and j>ersoiis acting judicially shall 
take judicial notice of th(» seal of the Institute affixed to any 
document or notice, and shall presume that it was duly affixed. 

(3.) The Institute shall, subject to this Act, liave power 
to hold lands,* tenements and hereditaments, goods, chattels 
and any otlier ]irop(‘rty for the ])urpos^> of and subject to this 
Act. 

(4.) Idle Institute sliall have power to acquirer by giU, 
grant, bequest or devise, any such ])roperTy for the puiqioses 
of this Act, and, in the absolute discretion of the I)irf‘ctor, to 
agree to any conditions of such gift, grant, bequest or devise. 

(5.) Tile ])ovvers of the Institute under tlie last preceding 
suh-section sliall, subject to the regulations and the approval 
of the Minister, 1)(‘ exercised l>y the Director on behalf of tlH‘ 
Institute. 

5. Tlie Ins’ilutc sliall <*slahlis]i — 

(a) a Diireau of Agriculture; 

(?/) a Ilurean of Industries; and 

(c) sncli otln'r biu'eanx as t lie (iov(‘r;nor-< leueral 
del er minors. 

6. The (iovernor-^(}leiH‘ra] may appoint a (General Advisory 
Council and Advi.sory Boards in eaidi State to advise the 
Director with r(^gard to — 

(a) tlie general husiness of the Inslltnte or any 
Inireaii tliereof; and 

(/)) any particular niaiico'of iiive<tigati<ni or r(‘Soarcli. 

7. — (1.) Tlie Governor-General may ajipoint a Di'rcclor ot 
tlie Institute. 

(2.) On tlie luipponing of any vacancy in the ulliio <d‘ 
Director of t'lie Institute the GoveruorJhumral may a])poini 
a person to the vacant offic<;\ 

(3.) The term for which sneh appoint rnont is made shall 
be five years, and any pei-sou so appointed shall, at ih: 
expiration of the term of office, be eligible for ro-appointuumi. 

(4.) In case of the illm.^ss, suspension or absence of tlie 
Director, the Governor-iGeneral may appoint a person to act 
as DeputyDirwtor during the illness, suspension or absence, 
and the Deputy shall, while so acting, have all the |>owers 
and perform all the duties of the Director. 
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8 . — (1.) The Director shall receive such salary as the 
Gk)verDor--General determines, 

(2*) The salary of the Director shall he paid out of moneys 
appropriated by Parliament for the purpose. 

(3.) Travelling expenses as prescribed shall be paid to the 
Director on account of his expenses in travelling in the dis- 
charge of the duties of Irs office, 

9. — (1.) The 'Governor^eiieral may at any time suspend 
the Director from his office for incapacity, incompetence, or 
misbehaviour. 

(2.) The Minister shall, within seven days after the 
suspension, if the Parliament is then sitting, or if the Parlia- 
ment is not then sitting, within seven days after the next 
meeting of tlie Parliament, cause to be laid before both 
Houses of the Parliament a Ml statement of the grounds of 
suspension. 

(3.) A Director who has been suspended shall be restored 
to office unhiss eaeli House of Parliament within forty days 
after tlie statement has been laid beifore it, and in the same 
session, passes an address praying for liis removal on the 
grounds of proved incapacity, incompeteuice, or misbehaviour. 

10. The Director shall devote the whole of bis time to the 
jierformance of his duties, and shall not accept or hold any 
l>aid employment outside the duties of his office as Director 
or be a director of a company. 

Part III. — Powers and Ftnctions of the Dikei tor. 

11 . The powers and functions of the Director shall, sub- 
iect to the regulations and to the directions of the Minister, 
be-- 

(a) the initiation and carrying out of scientific re- 

searches in connexion with, or for the promotion 
of, primary or secondary industries in the Com- 
mon w^ealth ; 

(b) the establishment and aw’arding of industrial re- 

search studentships and fellowships; 

(r) the making of grants in aid of pure scientific re- 
search ; 

(d) the recognition or establishment of associations of 
persons engaged in any industry or industries for 
the purpose of carrying out industrial scientific 
research and the co-operation with and the making 
of grants to sneh associations w^ben recognised or 
established ; 

(c) the testing and standardisation of scientific appa- 

ratus and instruments, and of apparatus, 
machinery, ^ 3 ^ instruments used in 

. ■ industry; 
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(/) the establishiiieiit of a Bureau of Information for 
the collection and dissemination of infonnation 
rfdating to scientific and technicf^J matters; and 

(g) the collection and dissemination of information 

regarding industrial welfare and questions relat- 
ing to the improvement of industrial conditions, 

12 . The Director shaE, as far as possible, co-operate with 
the existing State oj’ganimtions in the co-ordination of 
sicieiitific investigation, with a view to— 

(a) the ])reveiition of iiunoce.ssary overlapping; and 

(h) the utilization of facilities and staffs available in 

tlie States. 


Pakt IV. MisCELLANKOI'S. 

13 . The ( iovenior-deneral may arrange with tlie (lovernor Anan^emetits 

of any Slate for any of the following purposes: — sihu-s. 

(o) tl](i ntilizal ion for the purposes of this Act of State 
[{(‘Search I.)(*partrnents and Laboratories and Ex- 
perimental Stations and Farms; 

(h) file co-operation in industrial and scientific research 
witli State (lovcnuunent Departments, Universities 
and Teclinicfil Schools; and 

(r) tin* co-operation with educational authorities and 
scieiitifiic societies in the Commonwealth with a 
view to— 

(i) advancing the teaching of scicmcc^ in 
scdiools, technical colleges and iiniver- 
aities where the teaching is determined 
by those authorities; 

(ii) the training of investigators in pure and 

applied science, and of technical ex- 
perts ; and 

(iii) the training and education of craftsmen 

•and skill(*d artisans. 

14 . — ^(1.) The Governor-Geueral may, on the recouimeii- 
dation of the Minister, appoint such ofiicers as lie thinks * 
necessary for the purposes of this Act. 

(2.) Officers employed under this Act shall not be subject 
to the ComtnonweaUh Puhlic Service. Act 1902-1918, but 
shall be engaged for such periods and shall be siiliject to such 
conditions as are prescrih^. 

(3.) An officer of the Commonwealth Publk* Service or of 
the Public iServiee of a State who becomes an officer under 
this Act shall retain all bis existing and accruing rights. 
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16.* All discoveries, inventions and iinprovemen’ts in pro** 
cesses, apparatus and machines made hj officers of the Insti- 
tute shall be vested in the Institute as its sole property, and 
shalil be made available under such conditions and pa'yineat 
of such fees or royalties or otherwise as the Governor-Ceneral 
determines. 

16. — (1.) The Direictor may pay to suceessfxil discoverers 
or inventors working as officers of the Institute or under the 
auspices of the Institute such }x)nuse8 as the Governor- 
General determines. 

(2.) Bonuses payable under this section shall be paid out 
of moneys appropriated by Parliament for tlie purpose, 

17. The Director may charge such fees and may agree to 
such conditions as lie thinks fit for special investigations 
carried out at the request of any authority, institution, asso- 
ciation, firm or person. 

18. The Director shall, once in every year, make a report 
to the Minister containing a sumiuarv of the work done and 
researches and investigations made and proceedings taken 
by the Institute during the preceding year. 

19. The Minister shall cause the yearly report of the 
Director to be laid before both Houses of the I^arliameiit 
within thirty days after the receipt thereof if the Parlianieilt 
is then sitting, and if not, within thirty days after the next 
meotiiig of the Parliament. 

20. The Director may publish such iiiformation redating 
to any matter investigated by him ajs he thinks fit, except 
wlieye such publication would he contrary to conditions agre(‘d 
to under section seventeen hereof.. 

21. The Governor-^General may make regulations not in- 
consistent with this Act, prescribing all matters which arc 
required or perm.ltt/ed to be prescribed or Avhich are necessary 
or convenient to be prescribed for carrying out or giving 
effect to this Act, and in particular for prescribing such 
additional powers and duties of the Director as he depin-^ 
desirable. 


The Scientific Supply Co. 

OPP. PUBLIC UBRARY, 

C. S269. Melbourne 

of CHEMICAL and PHYSICAL APPARATUS 

'PURI. BIAdiRim 

apeeialf^ In the ' Manufaeturn of App'mrm^m/ for llo^aroli Worki 




SCIENCE AND INDUSTRY. 

You 2.] i OCTOBER, 1920. LN<)- lf>. 

EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
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Training Specialists for Industry . 

N an*(‘Stiii^’ foatiire of the iiiovoiiiont whiv'li is being 
energei ically develoiied in (Jrcau Ib’iiain for the linking iij) 
of scienee witli indiistrv is tin‘ dithenlty exjierieneed in 
obtaining suitable ofKeers {o earrv out .scientific research. 
An important branch of the work of the l)(‘])art ineiit of Scientific and 
Industrial Kesearcli is to eiic(Miragv ihe organization of resign rcli as.'^ocia- 
tir)n.s for the immediate benefit of industries wliich are not under 
State iiiauagenHmt. To acdiieve this object, gi‘ants-in-aid are made 
under certain conditions and under articl(*s approved by tin* Board of 
Trade. 

Very little in the way of |)ropag’anda was needed to convince the 
various industri(*.s of the wisdom or of the urgency of establi.sliing the 
machinery by which the \-arious s<dentific ])ro-l.)lems Avhich hinder 
economic development might be vigorously atrackcnl. War lunl done 
all that was necessary in tins direction. The dislotauion of foreign 
trade revealed, in a flash, the dependence of (ireat 'Britain njmu foreign 
countries for the supply of numerous commodities vital to tlie main- 
tenance of her integrity. The manufacture of many of these had 
pa.S9ed to alien hands, not because of any economic advantage whicli 
the countries enjoyed, hut soltdy l)ccause of their adoption of more 
scientific inethods, 
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Now that tlie offort is being made to repair the neglect of the past, 
it is found that there is a shortage of trained men, whos<? services are 
ess^n^tial to the attaiinnent of industrial efficiency and to the restoration 
of lost trade. The present situation, however, merely furnishes another 
example of the working of the law of supply and demand. The 
restricted demand for the scientist in industry in pre-war days, and 
the beggarly pittance grudgingly given him, very efFectually stopped the 
supply; and so it comes to pass that, in the new-born zeal for scientific 
research, there is a serious lack of men capable of doing the work 
waiting to be done. Owing to the .small luunher of scientific men of 
high standing working for the advancement of special industries, it has 
become necessary in several instances for the research associations to 
make their own ex}>erts. To meet the immediate necessities of the 
situation, the best men available are being obtaim^d, so that their 
scientific skill may be applied to industrial practi(H\ To make provi- 
sion for the future, the establishment of industrial restnirch fellowshi]>s 
i.s being considered. 

In Australia, the jiosition, as regards the jmst, is mu(*b the same as 
obtained in (Treat Britain. In regard to the future, however, it is 
not so comforting, Tluu’t* is not yet in this country a general realization 
of the necessity for tlie utilization of the services of trained scientists, 
and the fact that their number is strictly limited passes without notice 
and without ix^gret. Two years ago, the Institute of Science and 
Industry formulated a scliemt^ for the establishment of research fellow- 
ships, and the main principles were warmly approved by specialists to 
whom it was submitted. (Iwing to the long-delayed establishment of 
the lu-stilute it w'as impossible to do more than draft a .scheme and await 
the time when its adoption by the permanent organization became 
permissible. 

It may, therefore, be of interest, and perhaps of value, if the main 
provisions of that scheme are puhlislied. The priuc.ipal object in view 
was to enable graduates who have passed through a university or higher 
technical school course in a|.)f)lied science, and who liave shown promise 
of capacity for original research, to cemtinue the prosecution of science 
wntli a view to — 

(a) aiding its advance or its application to the industries of 
Australia; 

(h) providing n supply of properly trained and qualified ir»vesti- 
gators. 

At the time the idea wa.s put forward it was suggested that the 
fellowships should be each of the value of £150 pet annum; that they 
should he awarded, in the first instahee, for one year only; and that 
their continuation for a second year should be dependent on the work 
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(lone during the first year being eonsidered satisfactory by the Director 
of the Institute. It is quite evident, however, that if an opportunity is 
preseotited of proceeding with this scheme of training that a sum of £150 
will be insufficient for necessary living expense's. 

It was thought that the field of work could scarcely b(‘ too large*, and 
it was proposed, therefore, that fellowships should be awarded in agri- 
culture, botany, veterinary scieruje, zoology, chemistry, (‘iigineering, 
geology (ecdiomie), metallurgy, and physics. Provision was to have* 
been made in (Jonferring this benefit that preference should be given, 
other tilings being equal, to graduates who selected some subject for ro*- 
search which was likely to be important to the industries of Australia or 
to the development of the natural resor.iws of the country. It was 
further proposed that any person to whom a fellowship was awardwl 
nmst either be a graduate in Applied Science or luive received an equi- 
valent training in an institution possessing adequate facilities of a 
scientific character for providing such training. Tlu* fellowshijis 
would be open to both men and women. 

Following on the toitalive adoption of the scbeiiie, copies w(*re cir- 
culated among twenty Professors and Lecturers at the variou.s Aus- 
tralian Universities, with a requ(?st. for brief eommenl. Each of the 
nineteen replies iweived indorsed tin* general prin(*i})l(‘s laid down. 
.Naturally, there was division of opinion as to the amount of the annual 
allow^ancH*, and the sum of £150 -was generally regardtHl as inadequate. 
It is .a simple matter, however, to liarruonize the differences of opinion 
on this point. The important thing is that the IraimHl edueationist 
and sciimtist are in complete agreement on the main ju'iiu'iples, and that 
they regard the adopton of some such .scheme as a mavtor wliicli should 
not be much longer delayed. 

Primary and secondary industries alike need all thc^ assistance that 
science can render them, and if they an* to be developed to the full 
(*xt;etit of their possibilities, trained men will be requir(*(l to solve those 
problems wliich are already impeding progress, and to dis]>ose of others 
xvhich are bound to arise as onward 8tag(\s are reacht*(l. 


E. N. R. 
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GREEN MANURES FOR CITRUS FRUITS. 

A «suniiaary is given in the Experimeni t^iaiion Record, vol. 42» 
i?4t]i Jnne, 1920 (pages 8‘{()-831), of hortieultural research dur- 
ing the three years ended June, 1919, carried out at the ('all- 
fornia .Experimental Station. The fertilizer experiments with 
citrus fruits begun in 1907 have btHui continued hy IT. J. Webber 
and his associates at the citrus sub-station. IJniforui treatments have 
now Ix^en under way twelve years. The results, thus far secured, (‘on- 
tiniie to emphasize the great iniportance of organic matter and nitrogen, 
and the comparative slight importance, on the soils included at lea.st, 
of phosplioric acid and potash. The plats treated with stable rnanniv* 
and raw rock jiliospliate, on wliich a leguminonp winter cover crop is 
each year grown and ploughed under in early spring, continue to be 
8ii|)erioi‘ to those (»therwise Treated. Tints ireared with cbejuicals, such 
a8 nitrate of soda alone, or in eonjnnction with .snl|>hate of potash, 
Buperphospliate, and dried blood, have gradually deteriorated, showing 
increased quantities of mottle leaf, and are now much inferior to plats 
that have received orgjinie matter. In an experiment comlnctecl to d(;- 
temine tlie best methods of rejuvenating an old citru.s grove, tlu^ trees 
ou two plat.s receiving manure and siinirner (rover crops seemed to liavi' 
improved more in general appearance than the trees oji any other plat, 
although otlier methods of treatment here noted lesulted in larger yields 
of fruit. Further studies on the use of green manures in citrus groves 
continue to emphasize the importance of this practice, bitter elov(>r 
(Melilotm indica) and purple vetch {Vida atropnrpnrea) giving the 
most satisfactory results when used as winter cover crops. Preliminary 
trials of another vetch, y. danpcarpa, have also given excellent results. 
The purple vettdi is proving very desirable for use, especially on light 
sandy soils, where in some easels it has b(?en found difficult to get a good 
stand of bitter clover. A feature that has been brought out in the 
recent experiments is the importance of using green manures in young 
groves to improve the soils while the grove is developing. In a seventv- 
acre grove planted at the citrus sub-station in the spring of 1917, black- 
eye beans have been grown between the treas each summer, and bitter 
clover sowed broadcast over the entire area in the winter. The beans 
have more than paid for the cultivation of the grove, and the bean straw 
and clover has been returned to the land. tTuder this treatment the 
grove has made a remarkahle growth with no other fertilizer, 
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THE EFFECTS OF ALKALI ON CITRUS TREES. 

In a bulletin issued by the California Experimental -Station the 
authors report the result of a survey of several citrus groves in dif- 
ferent localities of Southern (hilifoniia, to detennine the effects of 
alkali, preliminary to a study of methods of combating alkali. The 
results of this survey are discussed and related studies briefly revieweil. 
Ij» lieu of more definite information some general suggestions are given 
for the treatment of injured groves. Severe alkali injury was observed 
in a number of citrus groves in .several districts, and a large percentage 
of this injiny was due to irrigation water. Chlorides ivere the most 
injurious constituents of the waters, although in certain localiti(‘s some 
of tlie waters also contained injiiriou'' amounts of snlj)hatc‘s and car- 
bonates. 'riie irrigation supplie.s rarely contained enough alkali to 
harm citrus trees directly, but the injury yvas due to the <*oneontration 
of salts after a variable period of years, depending on the nature of the 
soil, tlie amounts of alkali in tlie water and soil, rate of evaporation, 
&c. Alkali injury was also brought about in an ex|)eriniental ])lot at 
the citrus sub-station by re]>(^at(‘d large applications of nitrat<‘ of soda. 
Examination of llie nature of alkali injury sbowed that an (>xc(‘S.s of 
<*lil6rides eauses the tips and margins of citrus leaves to becoiiu* yelkm 
or brown, followed by defoliation. Sometimes a large portioti of the 
leaves fall, atid the young, tender shoots may be killed. An excess of 
suljdiates and bicarbonates, on rbe other hand, is more likely to .stunt 
th(‘ growth of th(‘ trees and caus(‘ the leaves to l»e(*ome (dilorotic. More 
or less mottle leaf may also occur. Lemon trees are ap))arent1y injured 
hy lesser amounts of alkali than oranges. The elTeets of alkali are 
intensified by the puddling eff(‘^*t of continued irrigation witlt waters 
containing sodinin salts, |>articularly rbosc*. containing sodium carbonate 
and sodinu! bicarbonate. Undtr .such conditions the alkali cannot 
leach down beyond tin* citrus roots. Tt is especially im])oriaut to keep 
the soil open and porous where nitrate of soda or saline irrigation 
water is used in regions of light rainfall. To accomplisli tlii.^, the u.se 
of deep-rooted cover croi)s and ploughing under organic iiiaterials siudi 
as manure or bean straw is recommended. When saline water is the 
only source of irrigation, tlie us<* of the basin or flooding systems instead 
ot the furrow system of irrigating may afford temporary relief from 
/ilkali injury in case the subsoil drainage is satisfacMorv. Ey increasing 
the alkaline content of tlie drainage water, Iiowever,* the ground water 
may ultimately become lieavily charged with salts. Observations made 
in one district showed the most effective treatment for injured groves 
to (‘oiisist of tborougb tillage, ploiigbing down inamire, and tin* applica- 
tion of irrigation water free from alkali. 

MANURING FOR MILK. 

Experiments extending over several years, conducted at tin* L^lona- 
kilty Agricultural School in Ireland, in which cows were test(^d on 
manured and unmanured pastures, are reported in the Experiment 
Station Record, Tlu^ experiment consisted in the estimation of the 
improvement in pasture following the application of basic slag and 
other fertUizers, in terms of milk yield, the results being obtained by 
grazing milch cows, and comparing the yield of milk produ(^ed with that 
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of similar cows grazed on an equal area of the same pasture unmanured. 
The results of these experiments demonstrated that manuring for milk 
is profitable, and that the carrying capacity for cows of a poor pasture 
can be considerably increased by manuring. It was found that on the 
poor pastures tested it was possible for cows in milk to more than pay 
the cost of the basic slag in the first season after application by reason 
of the greater number of cows carried. Particular attention is drawn to 
the fact that the advantage gained by manuring poor pastures lies not 
so much in the individual increase in milk yield per cow as in the 
additional carrying capacity of the pasture. 


SUDAN GRASS. 

Ten years after its introduction to the United States from Khartoum, 
Africa, Sudan grass w'as being successfully grown in nearly all parts 
of the United States, states the Weehly News Letter. It does not 
scirve well either as a money crop” or a soil improver, hence it may 
never find a ixirmanent place in regular crop rorations. It has, never- 
theless, a very im]>ortant place in the {armer^s second line of defence 
as a catch crop, which can be planted to give satisfactory returns when 
conditions have hroiiglit failure to other hay crops. This is the verdict 
pronounced by the United States Department of Agricidture in the 
Farmers' Bulletin 1126 recently issued. 

Sudan grass is replacing millet as the premier catch crop in manv 
localities, because of its ability to produce a fair yield and a high 
quality of hay under conditions of low rainfall, its rather short; growing 
season, and its ability to thrive on a wide range of soil types. Barge 
yields of Sudan grass are obtained only on good soils, hnt the grass 
fails completely only on cold, poorly drained land. 

Sudan grass produc’cs heavily. In. California, nnder irrigation, it 
has made yields of 9.8 tons of field-cured hay an acre, when alfalfa 
produced but 8.8 tons under like conditions; it ordinarily yields about 
the same as alfalfa under irrigation in the South-west, but Sudan grass 
gives its full crop in three cuttings against the four or five required for 
alfalfa. It is the only grass yet found which, in this part of the United 
States, ranks as the eqxial of alfalfa in point of yield and quality of the 
hay. Its record, in this respect, lias led to its use in yiatebiug ” old 
alfalfa fields when the stand of alfalfa has been destroyed. In the 
Southern Great Plains, where there is a low rainfall, .Sudan grass grown 
without irrigation will yield from one to three tons of hay to the acre. 

There are certain parts of the United States wdiere the Department 
of Agriculture considers it unwise to depend on Sudan grass for hay. 
This is true of the strip of territory 200 miles wide along the northern 
boundary; the regions of high altitudes in the Westem States; and 
also most of Florida and a narrow etrip of land along the Gulf coast 
Low temperatures prevent success with the grass in the first two 
regions named, and disease is the limiting factor along the Gulf coast. 
In a majority of the Central and Southern States, however, climatic 
and soil conditions ai’e favorable to Sudan grass* 

Although Sudan grass is be«t adapted by nature to use as a hay crop, 
it is also used with great success as a soiling and pasture crop for 
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siimuier pastures. Its use as a silage material us limited by the fact 
that it is easily made into hay and fed as such with very little waste, and 
also because corn and sorghum both out-yield it and are generally 
available throughout the region where Sudan grass is grown. 

In the semi-arid districts the highest yields are obtained when the 
grass is sown in rows, so as to allow of cultivation. The advantage in 
yield of the row over the drilled seedlings is so small, however, that 
most farmers prefer to avoid the necessity of cultivation by drilling or 
broadcasting the seed. A common grain drill handles wcdl-cleaned 
Sudan grass seed without trouble, and the hay from drilled seediugs 
is finer stemmed and iiiatnres more evenly than row |)lantings. 

The feeding valm^ of Sudan grass is equal to timothy liay. In 
localities where soy beans or cowpeas do well tliese legumes may bo 
grown in mixtures with the Sudan grass. Su.*li a mixtun^ ] produces a 
hay of higher {(ceding value than the grass alone because of the high 
protein content of tlie I(gumes. 

Sudan grass liyb?-idizes freely with the sorghums. It is necijssary, 
therefore, if pure seed is produced, to have the Sudan grass field at 
some distance from any sorghums, otherwise it will result ir» a mongrel 
erop the following year. 

PRACTICAL RJEL ECONOMY. 

The Federation of British Industrie's has decided to start a find 
economy scheme, under the direction of an Ex[)ert Committee, consist- 
ing of tecdinical representatives of firms helonging to the rederation. 
who have sjx'cialized in the question of efiicient and economical fuel 
practice in various hranclies of iudustry. Tlie committee is composed 
as follows: — Professor Boric, D.Sc,, F.R.S., Ph.l). (Chainnan); Mr. A. 
W. A. driver.^ (British Electrical Federatioi?), Mr. F. G. Fryer 
(Messrs. Howmtree and C!ompany Limited), Sir Robert II ad field, Bart, 
F.R.S. (Messrs. Iladfields Limited), Mr, Henley L. Howard (General 
Electric Company Limited), Mr. E. W. L. Nieol (N^ational Gas 
Council), Mr. H* Stafford Rayner (Mossrs. Sir W. G. Armstrong, Whit- 
worth and Comjrany Limited), Mr. 11. James Yates (Me.ssrs. John 
Wright and Eagle Range Limited), Mi. Holbrook Gaskell (United 
Alkali Company Limited). The personnel of the committee is a suf- 
ficient guarantee that the activities of the organization w ill be conducted 
upon most scientific and practical lines. 

The work of the- committtu' will he confined in the first instauw to 
gas produciiug and steam raising plant. Its activities wdll probably fall 
into tw'o iniiin divisioms: first, the assistance of individual firms, and 
second, the assistance of organized trades. The committee is collecting 
a large amount of information, which has never befori* been brought 
together r, in regard to the fuel requirements of the great industrial 
centres and of the different industries of the country. Moreover, the 
very intimate relationship, which the Federation has established with 
the Goverinneut departments and other representative bodies concerned, 
will enable it to protect manufacturers’ interest in regard to supply in 
a way which has never hitlierto been possible. It may also be neces- 
sary for the committee to take into consideration on behalf of the mem- 
l>ers of the Federation such national subjects as coal conservation, 
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smoke abaten?ent, and any other subject directly bearing on the fuel 
problem as affecting indu^itrial consumers. There is already plenty of 
evidence of the importance which British manufacturers attach to the 
question of Fuel Economy, and there is little doubt that the new 
departnient of the F.B.T. will quickly receive many applications for 
assistance. 


WHERE THE GERMANS GOT GLYCERINE. 

Where? the Genufins got the glycerine for the manufacture of liigh 
explosives was one of the mysteries of the last two years of the war. 
it was a puzzle, not merely to the British Government, one of whose? 
members made the belated announcement that glycerine could be de- 
rived from lard, but to English chemists who were aware’ that fats, 
of which lard was one, were the sole substances from which glycerine 
hitherto had been derived. We had closed down by the blockade the 
<?ntrance to Germany of fats from the outside, and during 1017 and 
1918 it did not seem possible that she could l]aYe fats enough to kee[) 
her x’upiilation alive and furnish the glycerine for explosives a.s well. 
Somellow, she was managing. Vet, theoretically, she ought not to have 
been able to do so, and a circumstance which supported the theory, 
though it was contradicted by the facts, was that slie appeared to have 
no soap. Soap is also made out of fats. Jn short, she evidently was 
short of fats; yet slie had the glycerine. 

The contradiction could only be reconciled on the supposition that she 
was getting glycerine out of something oilier than fat. That is exactly 
wluit she was doing, and the story of how she did it i.s one of the 
curiosities of research. The story begims with Pasteur. Many years 
ago the great Frenchman’s work explored the splitting np of the cells 
of substances by (mzymes, or, to use a .simpler word for the jiurpost? 
of this argument, tlie power of yeasts. By yeasts, the cells of sugar 
can be split iij) into alcohol and carbonic acid gas. All th<*se are simple 
substances, yet notliing except tbe.^e powerful yeast enzymes will do'the 
conjuring trick. Long after Pasteur’s ela-ssie researches, both while h(‘ 
was living and after he w^as dead, chemists sought to find tht? key of 
mechanism whereby this wonderful transform a lion is effected. In con- 
nexion with the transformation there are two side products. Besides 
the alcohol and the carbonic acid into wliich the sugar is sj)llt, there 
was always a .small quantity of acetic aldehyde, and, still more mysler- 
ioiis, a minute quantity of glycerine- The quantity of glycerine was 
proportionately very small. 

“A PURELY ACADEMIC PROBLEM/’ 

The aldehydes are the substances which lend flavour to tlie various 
forms of drinkable alcohol; so that from an industrial point of view 
there might have been, thougb there was not, some profit in following 
them up. But that was not the research chemist’s incentive. He con- 
tinued to investigate the acetic aldehyde, which might he expected to 
vary according to the amount of oxidation which the alcohol underwent; 
and also to probe that surprising appearance of glycerine, because these 
phenomena might afford some explanation of the w^ay the transforma- 
tion was work^. It>wa8^ you might say, a purely academic problem, 
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on which the governing hodias even of research institutions were in- 
clined to frown, because it appeared to lead to jiotliing profitable. Dr. 
ITardeii, in London (and at the Lister Instil utc as a mat ter of re^cord), 
had done a good deal with the problem up to the outbreak of war, and 
bis researches were well known to the Gennan chemists. Among the 
ramifications of bis researches it became known tliat of the transforma- 
tions into alcohol and carbonic acid, ac(‘tic aldehyde and glycerine were 
elTiM?ted in the presence of certain sulphides, and tlie amount of acc*tie 
aldehyde left aft(‘r the conversion was inucli infj*eased. 'JIjc fragmen- 
tary quantity of glycerine increased with it. 

The German cliemist Nenhauer vigorously prosc'cuted the inquiry 
from this point during the first two years of tln' war. He ]irosecuted 
it to such Tjjliial)l<‘ effect that tlw* 20 per cent, of ac(*tic aldeliyde which 
<*ould be got was still further increased, the glycerine increasing wdth 
it, and, to cut a long story short, eventually tlu^ amount of glycerine that 
could be got om of sugar was no l<‘ss than 30 ])ei (unit, 'fliat is wliere 
the (»ennans got their glycerine during the las) years of the war, and 
that ivS Avhy, tliongli Gcnmiany is a country Avhicli used to export 
£11,000,000 of sugar a year, they were short of sugar for domestic 
jmrposes. If it liad not been for this chemical reaction, the fruit of an 
inquiry pursued solelv for the sake* of knowledge by a few isolated 
chemists, (ieriiiany Avould have had to go out of the war after the first 
two years of it. — 77/ c ('hrmlcal Age. 


CONSERVATION OF MOLASSES. 

Among the sources of alcolud that lie ready to hand is its distillation 
from molasses, the chief residue of sugar manufacture. 'Fhe present 
s<^(-nis an ideal opiJorrnnity, not only to stir up tin* Govcrnnient to en- 
courage the use of niolass(\s alcolud in industry, l)Ut also to educate 
sugar planters and others in the British Empire into the possibilities 
of using their surjdns molasses in a new and [profitable manner. At 
i»res('iit tlu‘ British We.st Indies can ])rol)ably ntiliz(‘. all their molasses 
for rum manufacture ; ))ut the demand for rum will slacken off before 
long, ('S])ecially with rlie s])read of j>rolHbition in America and else- 
wdiere; so rum manufacturers cannot indefinitely count on a bumper 
trade siudi as the war period gave them. But the Avbole question is otic 
that might with advantage be inv(*stigated by a central body on behalf 
of jdanters and distillers, aud it slioiild not l)e left to tlu^ Board of 
Trade alone to undertake this. W(* suggest, then, that this is a subject 
that might be advantageously taken up by the British Empire Sugar 
Research Association. If this body would give tlie problem its early 
attentiori, and investigate all the possibilities, it might be in a strong 
position, not only to make representations to the Government, but also 
to direct tlie j)lanter.s generally, as to the best steps to take to ensure 
a permanent use of their waste raolas8<'S. But it may be advisable, first 
of all, for planters to indicate their willingness to be guided by such a 
body; they would do well, then, to come forw^arcl and request the British 
Empire Sugar Research Association to organiz<* research on their be- 
half, so that the Aasociation may have some assurance of possessing a 
mandate, Internaiiofml Sugar JournaL 
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FUEL OIL BECOMING SCARCE AND EXPENSIVE. 

Failure of exisfin^i: and prospective oil-fields to maintain equality 
of production to the consumption of petroleum products has been 
predicted by reliable authorities. The truth of this is already becoming 
apparent, and the situation is acute in certain parts of the country. 
In March of this year, states Chem/ical and Metallurgical Engineering, 
the Standard Oil (^o. (California) increased the price of fuel oil 25 cents 
per barrel, and of gasoline 2 cents per gallon, at the same time paying 
an additional 25 cents per barrel for crude oil at the wells. In 
announcing this advance, the company stated that an increase in prices 
was the only known and tried means at its disposal that would bring 
about an increased production of crude oil, prevent the shipment of fuel 
oil and gasoline to competitive markets, and at the same time restrain 
demand. In January, 1920, the output of California’s re^fineries 
amounted to alxnit one-tenth of the gasoline and one-quarter of the 
fuel-oil production of the TTnited States. It is but a question of time 
until conditions such as now exist in California will be reflected 
throughout the (*ountry, and ultimately result in becoming a question 
of national importance, since there is now lacking an adequate means 
of efFeetively combating the situation. Power derived from fuel is 
becoming increasingly expensive, and tJw» consumer of power so obtained 
must face an uneertainty in the siqiply, this being particularly true 
of that from fuel oil. Recent experiences, the result of strikes affecting 
truiKsportation and the production of fuels, have brought this forcibly 
to attention. In eslablisliing new industries, the source of power 
and the effect of increased consumption on the future costs are factors 
which must be given consideration ; more particularly will increased 
(lower costs adversfdy affect electro-chemical interests. 


POWER ALCOHOL. 

With tn^ery prospect of transpiort rates and passenger fares rising 
above their present levels, it becomes more and more imperative that 
some cheap form of liquid fuel should be developed. There seems 
little likelihood of petrol coming down in price so long as the demand 
exceeds the supply, and the only alternatives to which we can turn 
are home-produced benzol and power alcohol. About twelve months 
ago great hopes were entertained of benzol, but the position has been 
completely changed by the refusal of the Parliamentary Committees, 
which have recently been dealing with the Gas Eeguiation Bill, to 
enforce the recovery of benzol from coal gas. The motorist probably 
has never quite understood the fact that, in order to make a profit out 
of the process, not even the largest gas undertaking can afford to sell 
^‘stripped” benzol at the price prevailing to-day, particularly when 
consideration is given to 'the fact that town gas is, in the future, to 
be sold on a thermal instead of on a volume basis. The result is that 
the benzol which will be available for fuel purposes will be no more 
than that washed from coke-oven gas and produced from tar. As the 
quantity derived from those sources must necessarily be trifling 
pared with the total consumption of petrol, it would seem that the one 
remaining hope now lies in the development of power alcohol 
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Sir John Fowler, in The Times' trade supplement, insists that th(^ 
production of power alcohol is not a question which admits of beiuji; 
dallied with; and, iinloss a decision is arrived at quickly, (Ireat Britain 
will be forestalled in overseas markets for the raw materials for the 
manufacture of alcohol. The reasons why the use of power alc/ohol has 
not progressed in this country are Customs and Excise restrictions, the 
cost of production, apathy and w^ant of foresight on the part of the 
Government, and regulations strangling the initiative of producers. 
Most unfortuuaUdy, from the point of view of its use as a fuel, alcohol 
is also an essential component of the beverages from the taxation of 
which considerable revenue is derived. Sir John says that, to give our 
Industries tlie benefit of a competitor with petrol, all that is required 
is that a suitable denaturaut be approved; that any duty on import 
should be removed; and that the regulations for the distribution and 
use of power alcohol should be as inexpensive and as free as is coinpatibh* 
with reasonable protection of revt‘nue and safeguards against misuse. 
It is essential that the regulations shall be drawn up in a broadminded 
spirit by practical men, and not made so irksome as to defeat the 
whole object of giving us cheap liquid fuel. 

The Fuel U(‘searcli Board appointed by the Department of Scientific 
and Industrial Research, Great Britain, has issued an interiTii memo- 
randum, in which reference ivS made to the diflknilries of obtaining 
locally sufficient supplies of raw material for the manufacture of powci* 
alc/ohol. In a bri(d‘ revicnv of the present position it is pointed out 
that the production of alcohol in any considc^rable (piantities from 
vegetable materials grown in th(‘ I'liited Kingdom is not economically 
]>ossibIe, owing to — (.1) in.su flic lent acreage; (2) the higli cost of 
cultivation and harvesting; (3) the high cost of manufacture; and 
(4) the fact that the most suitable raw materials are also iniportani 
foodstuffs. There is, for these reasons, no prospect of replacing any 
considerable quantity of petrol by horne-produced alcohol. The cul- 
tivation of plants containing starch or sugar within the Empire is being 
investigated; hut, even in the event of it being possible to produce 
alcohol in the Britisli Dominions and Colonies at a price at which 
it could he .im'|)orted, distributed, and sold in Great Britain, it must 
be a matter of time before supjdies in any great quantity could be avail- 
able. ITow'ver, having regard to the future, .some of the legislative 
questions which arise in connexion with the use of* alcohol for power 
|)urposes have been dealt with in the Finance Bill. One important 
point is that the Board of Customs and Excise is given power to make 
regulations as to the composition and quantity of a denaturant for 
[mwer methylated spirits,’’ and a denaturant will shortly be autho- 
rized which it is hoped will reduce to the minimum the cost of 
denaturing spirits to be used for this purpose. 


ITALY TO USE EXPLOSIVES IN AGRICULTURE. 

With a view to disposing of the surplus supply of explosives, and 
at the same time benefiting agriculture, a series of experiments has 
l)een conducted by the Italian Ministry of War in connexion with the 
breaking of ground. The results have l>een so satisfactory, states 
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Chemical and Metallurgical Engineering, that it has now been deter- 
mined to proceed to the practical use of explosives in agriculture on a 
large scale. In addition to preparing tlie land for cultivation, it is 
claimed that the use of certain explosivcKS not only destroys parasites, 
but also, to a certain extent, reduces the necessity for fertilization. 
It is proposed to establish in all districts of Italy demonstration fields 
where trials of the system which has been adopted will he carried out; 
such fi(’lds have already been created in Umbria, Puglia, Tuscany, and 
the liberated provinces. At the same time, the Ministry of War will 
turn over tJje large quantities of availahle explosives at favorable 
prices. 


LIGNITE CARBONIZATION RESEARCH PLANT. 

The ITirited States Bureau of Mines has completed arrarigeinents for 
a co-operative plan to carbonize lignite, and develop the no«*esBar.y 
information that it is hoped will make possible a favorabh; tfudinical 
and business report which shall stimulate duplication of sucIj plants 
throughout lignite area.s.’' To this end a co-op(^rntive agreement lias 
been made between tlie Bureau of Mines and Messrs. *1. B. Adams and 
F. Bremier, under which au appropriation of £20,000, and an addi- 
tional £40,000, whicli is to be furnished by Messrs. Adams and Bremier, 
will be u.sed for the coustruction of the plant required and as a working 
capital for its operation. The plant will he installed at X(*vv Sabmi, 
N.D. The |)lant contemplated will consist of a baitt^ry of ovens of m‘W 
form, which have betm designed by the engineers of the Bui*eau of 
Mines, under the direction of Mr. O. P. Hood, Chief Mechanical 
Engineer. This battery will, it is estimated, coke at least 100 toms 
of raw lignite per clay, and provide for complete recovery of the liquid 
and gaseous by-products, as well as for the handling of the char, from 
whieli it is planned to produce briquets. The briquetting plant will 
also be of special design, and it is to be an integral part of the plant, 
so that the char will be bandied dir(‘ct from the battery to iln? 
briquetting machine hop])ers. 


NEW BRITISH DYE. 

After experiments extending over a jjeriod of two years it is 
reported, says the American Chamber of Commerce in London, that 
the British Dyestuffs Corporation Ltd. has now discovered, at its 
Huddersfield laboratorie.s, the secixjt of manufacturing alizarine 
cyanine green dye on a commercial scale. Tliis green dye was first 
discovered in Germany at the works of Bayer & Co., in 1804, and was 
manufactured exclusively by Germany brfore the war. The exact 
chemical details were jealously guarded, and no information was given 
to chemical associations, or allowed to appear in German technical 
journals. The special cWracteristics of the dye are that, when applied 
to wool, chromed or , unchromed, fine green shades are produced which 
remain fast. Since the outbreak of war, wooilajL manufacturers have 
not been able to produce varying ahades with the fastness of ^ 
which is used particularly for tweeds and lakes’ dress goods. 
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LOW TEMPERATURE CARBONIZATION LTD. 

The Chemical Age reports the formation of a company in Great 
Britain for the low temperature carbonissation of coal, which is issuing 
250,000 £l shares at par. The total share capital is £1,200,000, 
equally diAuded into 7 per cent, participating preference shares and 
ordinary shares of £1 each; and 570,921 of the former and 226,910 of 
the latter have already bwm issued. There has also been issued 
£145,027 of 6 per cerjt. first-mortgage debenture stock, out of an autho- 
rized total of £150,000. The principal object of the coiupany is the 
er(*(*lioM and operation of works for the carbonization or conversion 
of raw coal l>y tlie special process of the company into motor spirit, 
fuel oil, sinokel(?ss fuel, sulphate of ammonia, and gas. Important 
(‘ontraens, it is staled, liave been secured with the Yorkshire Electric 
Powm* (^>m]>any, tlio Shefiicdd Corporation, and Steel, reecli, and Tozer 
Ltd., Slieiheld; while negotiations have been coinpleted and agreements 
are in course^ of ])re])aration with one of the largest steel-makers in 
Scotland, and an important group of manufacturers on the Clyde. 
A considerable ]>ortion of the machinery and plant required for carrying 
out the contract with the Yorkshire Electric Power Company has 
alr<^ady be(m erected at Barnsley by a concern whose shares are owned 
l,*y 1^0 w Temperature (Carbonization Ltd. From this plant gas is 
8U|>plied lo the power company under the contract with that company, 
and is used for hurniug under the boilers of their (dectriclty generating 
stations. (Jreat saving is thereby effected in Avorking costs through 
the avoidance of all waste of the products which wotild otlierAvise be 
carried away as smoke. It is estimatcMl that 1,0()0,()()0 tons of coal per 
annum will be carbonized in connexion AAuth the above contracts, which 
involve fin* supply of a|q)roximately 7,000 million cubic feet of gas. In 
addition, the following products will be available for sale: — Motor 
spirit for motor (‘ai‘s and aeroplanes, about ^1,000,000 gallons per annum; 
fuel oil, suitjible for Navy, and ship's fuel, about 16,000,000 gallons per 
anniiiii; smokeless fuel for domestic use, about 700,000 tons per annum; 
.si:ilphat(‘ of ammonia, for fertilizers and high explosives, about 9,000 
tons per annum. The proceeds of this issue will be devoted to the 
com}) let ion of the Barnsley Avorks to an extended capacity of 175,200 
tons of coal |»er annum and to the general dcA'clopmcnt of the company's 
hn si ness. 


ALTERNATIVE MOTOR FUELS. 

Kxaminijig the possibilities of coal as an alternative vsource of 
motor fuel, the Fuel Kesimrch Board X)oints out that, even from the 
Avorld 3>oint of view, coal miust remain by far the most imj>ortant 
source of lieat and power; for, Avhile there are, no doubt, great 
undeveloped sources of natural oil, these cannot for a moment be coin- 
j>ared in extent with the undeve]ox)ed coal deposits which are known to 
exist, or Avhich can be estimated from geological surveys witli a degree 
of certainty, which does not apply to similar estimates of the possible 
occurrence of oil deposits. Summing up the position as regards coal 
as a source of motor fuel, the Fuel Research Board states that — (1) 
CJoal is the largest, as well as the cheax>est, source of fuel for transport 
purposes. (2) Means are already iu our hands for the “sorting out'' 
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of the potential energy of eoal into forms of different, availability and 
of different eommereial value. (3) The more volatile forms, like benzol 
and light naphtha, are so relatively costly that they ought only to be 
used for air transport, or for the lighter and swifter fomis of road 
transport; their use for the heavier forms of transport is wasteful 
and unnecessary. (4) Town gas and coke-oven gas are available in 
large quantities in most parts of the country, and might be extemsivjely 
used in omnibuses and passenger cars for quick traffic, if light and yet 
safe containers could he constructed, and if stations were established 
on the principal routes at which the containers could be quickly and 
easily replenished. If <;arhoiiization of coal at temperatures about 600® 
0. becomes common, gas of twice the calorific value of town gas would 
Ixt available for this purpose, so that twice the thermal unit.s <;ouM 
be carried in the same containers. (5) The coke produced by the 
(‘arbonization of coal at 600® C. is a tar]e.ss .smokeless fuel, easily 
lighted, and easily kept alight, and wmuld be admirably adapted for 
U8<^ in suction-gas producers and engines. The cost of the thermal 
units produced in this way would not exceed 3s. y)er million, or one- 
seventh of the cost of petrol units with petrol at 3s. pc^r gallon. 


The United States of America Bui*eau of Mines has comjdeted 
arrangements for a co-operative reat'arch on the carbonization of lignite. 
A sum of £40,000 i.s to be supplied by private interests for the erectioti 
of a rf^search station at New Salem, North Dakota. The Inireau will 
be in charge of tin* technical and experimental side of the investigaliou. 


The United States of America CJongress has ))as8ed an Act providing 
a sum of .£86,000 for salaries at the Bureau of Standards at 
Washington, together with many special research items, of which the 
following are examples: — Fire-resisting properties of building materials, 
£5,000 ; development of colour standards, £2,000 ; optical glass, £5,000 ; 
metallurgical research, £5,000; sugars and sugar-testing apparatus, 
£6,000; high temperature mea.suremeiit and control, £2,000; total for 
the Bureau, £243,500. 
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Sugar Cane and its Cultivation. 

By H. T. EASTERBY, General Superintendent, Bureau of Sugar Experiment 

Stations, Queensland. 

Authorities in general are doubtful where the sugar-cane plant 
originated, but the probability is that India was its first home. It is 
mentioned in the ancient literature of that country as having been 
stated to have been created as a heavenly food. In the sacred books of 
the Hindus, the following occurs: — 

I have crowned thee with a sh(W)ting sugar cane so that thou 
shall not be averse to me.” 

Sugar oane is repeatedly mentioued as being presented by way of 
tribute to different Ern[)erors of the East, according to Geerligs. 

The word sugar ” implied at one time anything sweet, such as 
honey, sugar of lead, fruit sugar, &c. The liidiau word is “ sarkara,” 
while the Persian is “ schakar.” Other forms are sukkar ” (Arabian), 
siiickar ” (Assyrian), saccharum ” (Latin), ‘‘ azucar ” (Spanish), 
“ sucre ” ( FVefich ), and zuckcr ” (German). 

The first statements as to the manufacture of sugar, which was then 
merely concentrated cane juice, do not ap|)ear till betwee!i the fourth 
and seventh centuries; but from that time the manufaclure of sugar 
from cane spread rapidly lu the East, and travellers to China in the 
tbirteentli century found many factories there; and the manufaclure 
of sugar gradually spread over the world in it.s tro|>ical and snh- 
tro})ical zones. 

Sugar cane ))elongs to the graminac<*je, or grassc.^. Its botanical 
name is Saccharurn ofjielnarum, but it is sometinies (‘all(‘d Ariindo 
saevharifera. It is considered by botanists that all the cultivated 
varieties belong to one species, but there are said tf> be strong r(‘asons 
for the belief that tlnvreMre more than one species. 

These have In'en divided as follows: — 

1. The kind known ns Sarcharum officinaf'um. 

2. Sarcharum violacewm , being canes with vioh*t lea\'('s, of which 

we apparently had an exam])le in this country in a cane 
introduced from New Guinea bv Mr. H. Trvon, known 
as ]\LG. d4. 

♦5. Sarcharum sinch.sr, Chinese cane. Stuldh; says the chief 
specific difference is said to reside in the disposition of 
its panicle, which, unlike that of the Saccharurn 
offtdnarum, is oval and ornamental. I’liis species would 
probably include the Eba or Yuban cane so extensively 
grown in South Africa. Other divisions have also been 
made by botanists. 

Varieties of cane uaturally embrace slight to t^xtreme variations. 
The variation between the two principal varieti<‘s grown in Queensland, 
viz., Badila and Demerara 1135, is shown in the following brief 
descriptions : — ^ 

BADinA OR IsTew Guinea 15. 

A dark-purple to black-eoloured cane. Stout sticks, with pronounced 
white waxy rings at nodes. Internodes usually 2 to 8 inches long, hut 
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sometimes longer, especially in ratoon cane. H abit erect ; foliage also 
somewhat erect and very green. Eyes generally fnll and prominent. 
Trashes easily. Sparse arrower. The foliage of very young cane has 
a slight reddisli tinge. Flesh white and highly saccharine. A 
remarkably heavy cane, weighing 1 lb. per foot. Greatly appreciated 
by labourc'rs as it is so ea.sily cut, trashed, and loaded. ^ 

Dkme'kara lleSo. 

A brown ish-red cane, of moderate stoutness, and a strong ratooner. 
Erect in habit, so (hat it is eminently suited for close planting. Joints 
about 4 inches long, parallel-sided. Foliage rather light in colour, 
sparse, and npriglit. Arrows freely in the north. 

From the beginning of the cultivation of the cane in Queensland, 
it is estimated that quite 1,000 different varieties of cane have been 
introduced, while several thousand seedlings have also been raised. 
The number of varieties iu commercial use to-day, however, may be 
stated to be about 45; but by far the greatest amount of cane grown 
consists of the* two varieties Eadila and I). 1135 mentioned above. 
The former is tin; favorite on northern cane areas, the latter in the 
south. 

The chemical analyses of tliese two varieties from a milling point 
of view may now be givem 
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Sugar cane grows as liigh us 10 to 15 feet, and stalks as long as 
27 feet have be(‘n measured. Some varieties are erect in iiabit, as are 
the two just mentioned, while others incline to lodge ” or assume a 
recumbent ])osition when lieavy, or they may be blown over by liigli 
winds. The roots are fibrous and lateral, ami the majority of varieties 
are comparatively sliallow rooters; but some are known as deep- 
rooting canes.-’ 

The Kstalk is cylindrical, and is composed of what are known as 
nodes ” and inteniodes.” The nodes carry what are termed tin* 
eyes ” of the cane placed on aUernate sidas, and it is from these eyes ’’ 
that the cane is generally . propagated. The leaves are alternate and 
opposite, and \’ary in length and width. The Eadila cane has large, 
semi-drooping foliage, while the foliage of D. 1135 is narrow and erect. 
The leaves clasp the stalk for some inches and then recede, and when 
mature fall off, forming what is known in the cane-fields as trash.” 
When the cane plant is mature, it throws up what is termed an 
arrow,” which develops a panicle of flowers. Within recent years, 
the true seed of the cane plant has been discovered in the panicle, and 
the can<i 3 that have been grown from this seed are termed “ seedlings.” 
Cane does not arrow universally in Queensland; it does so far more 
frequently in the north than in the south, and there appears no doubt 
that climatic in fluehccj^ play a large part in the matter. 
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If a cane stalk be examined, there will be found at the node several 
rows of dots. These produce the roots when that portion of the cane 
is planted in the ground. 

The cane stalk consists of an outside hard rind, with soft tissue 
inside, with thin-walled cells in which are stored the sugar. Harder 
fibre vascular bundles are also found. The leaves are manufacturers 
of sugar, and pass the material into the stalks. Chemically, the cane 
contains sucrose, reducing sugars, water, fibre, ash, gums, various 
inorganic and organic acids, nitrogen and non-nitrogenous bodies, &c. 

Sugar cane is essentially a tropical plant, and does best in tropical 
areas. The cane areas of Queensland situated north of the tropic* 
are, therefore, best adapted for the production of sugar. 

When, however, the growth of sugar was first attempted in Queens- 
land, it was for a time wholly confined to districts near to Brisbane. 
The first sugar cane grown in Australia, and tlie first sugar manufactured 
therefrom, appears to have been in New South Wales, it having been 
stattid in a Report on the Sugar Industry, im/le in 1880, by Mr. Henry 
Ling Roth — to whom I am indebted for many of tlie following details — 
tliut, as far back as 1823, Mr. Thomas Scott, under the j)atronage of 
Sir Thomas Brisbane, succeeded in growing sugar cane at Port 
M'uccpiarie, in New South Wales, and manufacturing 70 tons of sugar. 
Mr. Scott worked hard, both practically and by ventilation of the subject 
in local m^wspapers, to prove that sugar could bo manufactured in that 
colony. 

A short resume of the early history of sugar cane in Queensland 
may not be out of place. 

In 1849, proj)osals were made for the formation of a sugar company 
ill South Brisbane, and there is said to have a small plantation 
at Eagle Farm, on the Brisbane River, but ap])areiitly no sugar was 
made. Sugar cane was cultivated in the gardens of several people in 
Brisbane about this time, and a considerable amount was also grown 
in the Oovernment Botanical Gardens. The first sugar produced in 
Queensland, according to Mr. Walter Hill, at one time in charge of 
the Botanical Gardens, Brisbane, was made as follows: — Sugar cane 
was taken from the Botanical Gardens in December, 1859, and passed 
between two steel rollers. The juice was taken back to the Gardens, 
and about 6 lbs. of sugar were made in a copper vessd. The first sugar 
made in Queensland of which there is any ofiiciaf record was tmiiiu- 
factured by Mr. John Buhot, in 1862. In 1863, Captain Louis Hope 
had 20 acres under cane on Oi-inistou plantation, near Brisbane, and 
that gentleman is generally conceded to be the father of tlie Queens- 
land industry. In 1863, the London Society of Arts offered a medal 
for the first ton of sugar made in the colony. The first sugar-cane 
plants were most probably imported from Java and Mauritius; and 
about this time the Queensland Acclimatization Society took active steps 
in bringing over a large number of varieties. K. tremendous impetus 
was given to the indu.stry when land was made available for some years 
by the Government on remarkably easy terms for sugar-growing; and 
in 1865 as much as 18,290 acres had been taken up ostensibly for cane 
planting. Shipments of cane were this year made to New South Wales 
farmers for planting. 
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By the end of 1S6T, there were nearly 2,000 acres ixnder cane, and 
six mills had becm erected which, between them, manufactured 168 tons 
of au^ar. There was, however, an insufficiency of mills, which caused 
heavy losses to the fanners; but mill-owners did well, as they could 
buy cane for 4.s. a ton. 

Up to thiKS time, the industry bad been carried on entirely in 
southern Queensland, but it now hegaii to s])read to Bniidaberg, Mackay, 
the Herbert and Jolinstone Rivers, and (hiirns. It is in these places 
to-day that almost the entire output is manufactured, the exti^nie 
southern districts making very little. 

Sugar-growing continued to pros|)ei\ more' liind was brought under 
cultivation, and steam mills (piiekly superseded the antiquated eattle 
and horse-power erections. 

In 1875, a discanse tenned “ rust ” broke out in the cane. This, 
combined with an excessive rainfall, fell like a thundercla]) on farmers, 
and brought ruin to matiy of them. The financial institutions became 
alanned, and refused to render furtlier aid. Planters, however, were* 
too energetic' to let their <*states go out of enltivation. The variety 
affected Avas known as the “Bourbon’’ cane; but It was noticed that 
small patches of “Kappoe” or “Rose Bamboo” were not touched. 
Those who survived the blow eommeneed the enltivation of this variedly, 
and confidenee was soon restor<‘f], thougli many plantations changed 
hands. During 1879 and 1880, a rush set in for Queensland sugar 
lands, and plenty of cai)ital was made availahh^. Tlie production of 
sugar in. 1870 and 1880 is given as follows: -1 870, 2,854 tons; 1880, 
15,681 tons. 

During the next decade -1 881 to 1890 — the production of sugar in 
tons varied from 16,660 to 68,924; and from 1891 to 1900, 51,219 to 
163,7»*14. During the penned under (‘omside ration, a large number of 
small mills were erected in most of the sugar-growing areas of the 
State, as well as many large factories. On tlie decline^ of prices owing 
to the stimulation of bounty-fed sugar in Europe, mo.st of the small 
mills went under. During this tiiue, also, a number of niodcwn mills 
were erected under the Sugar Works Guarantee Acts, with capital 
found by the Queensland Governmeni. These were known as “ Central 
mills,” and led to a further reduction in the small ])rivat(>ly-ovvned mills. 
In 190 J, there were some 60 sugar-mills in existence in Queensland; 
but from that date to the pre.sent, there has been a reduction from 
that number, cans(‘d by some of the rnorc^ inefficient mills closing down. 

The higliest yield of sugar in any one year was 307,000 tons, in 1917. 

In addition to the varieties introduced fi;^m other countries, a 
large number^ of seedlings, grown from the actual seed in the cane, 
have been raised by the Queensland Acclimatization Society and the 
Golonial Sugar Refining Company. As is usual in seedling work, very 
few of thesS w^ere of commercial value, hut a cane known as “ Ilamble- 
don Queensland 426,” raised in this w’ay by the Colonial Sugar Com- 
pany, is to-day comparatively extensively grown, and is of high sugar 
content. 
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CULTIVATION OF SUGAR CANE. 

Soils. 

The land in Queensland used for growing sugar is included in a 
long, narrow coastal belt, which is not continuous. Those parts which 
are suitable an*, separated frorn each other, often by considerable tracts 
of non-sugar producing (*ountry. The latter, owing to deficient rain- 
fall or poorness of soil, are not utilized for cane. The sugar belt in 
Queensland is included between latitudes Hi degwS. and 28 degs. South, 
but the bulk of the output i.s |)r<)duced from Mackay North. 

Cane soils vary considerably in character and composition. (-une 
as a plant demands an abundant supply of moisture, and so recpiircs 
retentive soils. The open red porous soils of volcanic* origin require 
frequent falls of rain to produce good crops of cane, and tliis, unfor- 
tunately, does not always take place in the ricli soils of tin* Wongarra 
and Isis scrubs iji the Ruiidaberg and Childers districts. The follow- 
ing clas.sifieation of Queensland cane soils was made by Maxwelh 
formerly Direclor of Sugar Experiment Stations: — 


OistriiL SoUn. 


Cairns .. Partly slmlev htfriJe soils, but in the main (h*ej» alluvial sandy 

loams, a 1st) rieU red voleanii; soils 

Mac hay . , Slialey iu yauis, with better alluvial over tlie lower i(‘vels : tnivc*d 

voleanie and rich silict'ous alluvial 

Hundaberg . . ; Rich albivial delta soils. i!it»*rs}>erserl with sli rib^ soiK and deep neln 

re' I voleanie soils 


The bulk of iln* sugar soils can be stated to be from good t.) rich 
alluvial, smdi as river Hats; and the deep-red volcanic soils of con- 
siderable de|)tb. Tlie nature of tin* country is generally designated 
‘’'scrub’- and ‘M'oresi.” The North Queensland scrubs are really 
jnngk's, earrying a tlu<*k growtli of what is known as scrub timber, such 
as silky oak, bean, ponder, kauri, milkwood, Johnstone River hardwood, 
interlaced tvith lawyer vine and other <‘reeping plants, whih* the stinging 
free is also conspicuous. Forest country usually consists of iroubark, 
bloodwood, Moreton Bay ash, blu(‘givm, pojdar-gum, and acacia. 


The followiiig are average analy.ses of a number of soils from eacli 
of the three .'<ugar districts unmtioned: — 
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Weather Conditions. 

Hot, liumid conditions are the best for tlie sugar-cane plant, ^ and, 
fortunately, these generally obtain during the period of the maximum 
growth of the crop in Queensland. The wet season is usually 
synonymous with the three hot summer months of January, February, 
and ’March. 

Although the weather is hot and humid during this period, the higher 
temperatures experienced in the dryer belts of Australia arc not common. 
A temperature of 100 degrees is rarely recorded. It is nnusual for 
the thormorrieter to show much above 90 degrees, even in the middle of 
summer. Indeed, during times of heavy rain, the weather becomes com- 
paratively cool, but as soon as the sun reappears, the atmosphere becomes 
steamy and the growth of the cane is vigorously promoted. 

On the coast of Queensland, where sugar is grown, the greatest 
rainfalls occur where the mountain ranges come close into the coast. 
Where they are considerably distant, as at Bundaberg and Ayr, the 
lowest precipitations take place. Consecpiently, the greatest amount of 
rain falls at Bahinda and Innisfail, where the lofty ranges of Bartle 
Frero and Belleiiden Ker are not far from the seaboard. 


The following table shows the average annual rainfall in each of 
the sugar districts : — 


DiHtrict. 

Average Annua] 
Eainfal) in locbea 
and Huudredtlis. 

District. 

Average Annuals 
Bainlail in IncbcH 
and HmidrodtiiK. 

Mo89inaji 

82 '91 

Proserpine 

76-96 

Cairns 

90-49 

Mackay 

68-52 

Mulgrave 

81-91 

Bundaberg 

44-40 

Babin(iia 

105-00 

Gin Gin 

37*71 

Innisfail 

149-20 

Childers 

42-07 

Ingham 

80-53 

Maryborough . . 

46-14 

Halifax 

89-17 

PialW .. .. ! 

38-04 

Ayr 

44-48 

Naiuljour . . . . ! 

60*03 

Bowen 

40-60 

I 

Beenleigh 

48-87 


Humidity. 

The mean relative humidity or percentage of moisture in the air is 
a most important factor in the growth of cane. The table hereunder 
gives the percentage of relative humidity in the principal coastal towns 
in the sugar districts at 9 a.m. : — . 


f 1 

1 Percentage 

Pla«w. j of 

i Humidity, 

i Pensentage 

Place. ; of 

! Humidity. 

Btmdabeig .. ' 69.0 

Mackay . . ; 75.0 

Ayr .. ] 68 -p 

Innishul . . . . 80*0 

Gnima .. .. i 70*2 



smm CAKE AKD ITS OULTIVATIOK. 


CirLTIVATION, 

Land for cane growing requires plenty of tillage. Not less than 
four deep cross ploughings should be given, and then the soil should 
be well worked up into a fine tilth by harrowing and rolling. Sub- 
soiling to a depth of 20 inches or more on deep alluvial soils has been 
found to yield as inuch as 20 tons more cane per acre than from similar 
land cultivated in the ordinary way. 

Two great factors in the preparation of our older cane lands are 
lime and green manure. 

Owing to the long-continued growth of cane upon the same land, 
and also, in some instances, to the continued use of acid fertilizers, 
such as sulphate of ammonia and superphosphate, the bulk of our older 
cane soils in Queensland have become acid in reaction. This has 
been exhibited time after time in analyses of soils made by the agricul- 
tural chemist and by the Sugar Bureau. After ploughing out the 
stools it is, therefore, wise in most instances to apply lime, and it also 
has the advantage of increasing the purity of the juice of the succeeding 
cane crops. There are many other benefits to be obtained from a dress- 
ing of lime, which may be summarized as follows: — 

(1) It acts on dormant mineral matter and renders available 
phosphoric acid and potash which w’ould otherwise remain inert. 
(2) Acts on organic matter and converts part into nitrogen com- 
pounds available for the crop. (3) Enables the plant to make the 
greatest use of artificial fertilizers. (4) With moisture and warmth 
it favours the maintenance of abundant bacterial life, especially 
those forms wdiich aid in nitrification. (5) It develops the activity 
of root bacteria in leguminous crops. In soils with an acid reaction, 
the fixation of nitrogen from the air is frequently at a standstill. 
(6) Improves the mechanical condition of tlie soil. Stiff clay 
soils are rendered more friable, less adhesive, and porosity is 
increased, so that its cultivation can be more easily undertaken. 

Lime is usually applied to the soil in the following forms : — 

(a) Burat lime or lime oxide, (b) Air-slaked lime — i.c., burnt 
lime that has btHMi allow^ed to gradually slake in the air, and w^hich 
ultimately becomes lime carbonate. (c) Water-slakiKl lime (lime 
hydrate). (d) Pulverized limestone (lime carbonate). 

The growth of green manure crops is a form of rotation, and is not 
yet sufficiently practised in Queensland. It is also a means of restoring 
humus to old cane lands, and is a prime essential in the making of a 
fertile soil. 

Humus benefits the soil — (1) By augmenting its water-holding 
capacity. (2) By increasing its warmth. (3) By bettering its texture 
and bcmg a controlling factor in the determination of fine earth. 

Hiimus in the soil is lowered by: — (1) The continued growth of 
cropa, (3) Bare fallowing. (3) The continued use of commercial 
fertihaers. 
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The best possible crops to grow for green-manuring purposes are 
the legumes, siicli as cowpea, Mauritius bean, velvet and soya beans, 
iupiiis, vetches, ik(.\ Among the advantages of a green crop are the 
following: — 

(1) During growth the ground is shaded and moisture is con- 
served. (2) Erosion of fine earth is prevented during heavy rains. 
(J?) W(‘(»d-kil]ing is promoted. (4) The deep tap-roots of legn- 
ininous plants bring available plant-food from the subsoil to the 
surface soils. (5) The interposition of a crop, other than cane, 
that will a(*t in minimizing fungoid diseases and insect attacks. 
If the liahitat of parasites attacking the cane is removed for a time, 
it inusi r(»sult in tlieir dying out or disapi)earanco, (6) Crop 
rotatioiL 

Nitrogen is the soil element that becomes the most quickly exhausted, 
as it is also the <d<*uient that is the most expensive to purchase. Tln^ 
best time to plongh-in green crops is at the time the seed in the pods 
is in a milky condition. 


Sklkction of ElAXI'S. 

This is a highly inijmrlant matter to which too mucji attention 
cannot be paid. 

(generally speaking, jjlant cam* from ten to twelve months old, or 
first ratoon of the same age, should be taken. If tlie time of planting 
corresponds to tlmt of harvesting, it is a good plan to cut as many top 
plants as possible from the best of the cane going to tlie mill. These* 
are lUKloubtedly sii])erior to the |>arts of I he cane sitnate lower in tin* 
stick, althougli it is claimed that butts also make very good plants. 
The top plant, howtwer, has the minimum of sugar, and contains 
nitrogenous bodies and salts wdiich form food material for the 
during its early stages of growth. Top plants cannot always be 
procured, and it is then usual to cut up the whole slick for plants. 
Cane plants should be brought from colder to warmer climates, and frorn 
hillsides to lower levels, where it is invariably found to do well. 

The best width of row has been found, from numerous ex|:>erim(*nts 
in Louisiana, Hawaii, and Queensland, to be 5 feet; though, in the case 
of a struight-growing cane, such as ‘‘ I)..1L55,’' this could be reduced iu 
4 ft. 6 in. ITie drilling is best accomplished by means of a double 
mouldboard or drill plough. The plough should make a good wUlv 
drill about 9 to 10 inches deep in the loose soil. Where the cultivation 
has been deep and good, this will leave a few inehas of soil for the 
plant to lie on. In a dry time, when planting by hand, there is usually 
a certain amount of moisture in this loose soil into which the plants 
cap be pushed down, and so give them a much better opportunity to 
strike more rapidly. Three-eye plants are almost universally favoured, 
but the distance at which the plants are to be spaced apart in the row 
varies greatly in the different districts. At Bundaberg, the plants are 
often placed 12 to 18 inches apart, while on the Herbert River the 
planting is almost continuous. A average distauce for the spacing, 
and one found to give good results, is 6 inches. The plants are nsually 
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put in about 9 inches doej> when planting: by hand, and covered witli 
from 2 to 4 incdies of soil — 2 ijiches wh(?ii conditions are very moist, 
and, 4 inches when they are very dry. When planting by hand, the 
cane sets should be laid in the ground with the eyes at the sides, if 
po.Hsible. The cane-planting machine is now coming into great favour, 
and, wdiile spacing (*annot he carried on I so evenly by its means, it puts 
the ])laut w^oll down into the moist soil. It is a grcit labour-saver, 
and many tyj)es of nundjinc* are now np(»n the market. 

S \ ' ns K(i r KN^T C r T.Ti V at n )K . 

As soon as the cane is up about indies, the subsequent shallow 
cultivation should commence, and this, if proianvly done, is a factor 
which materially contributes to the after success of the crop. 

J^roviding a number of deep ploughings liave been given, tlie ground 
liefore planting, tlie subsequent intcr-row cultivation should lx* of a 
shallow natiin*, so that a thin layer of earth may he siqiarated from 
the bulk of soil and laid as a niul(*h upon the surface. 

I’rofeSvSor lliigard (“Soils'") remarks : IMie loose tilth of the 

surface, wdiich is so <*nnducive to the rapid absorption of the surface- 
water, is also, broadly speaking, the best means of redindiig evapora- 
tion to the lowest iKissible [loiiit. ... It is true tbai relatively 
eoarse coiuponnd partieles are incapable of witlidrawnng cajiiilary mois- 
lure from the dense soil or subsoil underneath, just as a dry sponge^ 
is incapable of absorbing any moi.stiire from a wet brick, while tlur 
dry brick will witlulruw rtMdily nearly all tlie water contained in the 
relatively large pores of the sponge. A layer of loose, dry, surface 
soil is therefore an excellent preventative of evaporation, and to moderate 
the access of (*xc.essive heal and drvm‘ss to the active roots."' 

While th(‘ use of a disc harrow may be ])ermitted during tlie <*arly 
.iiiigea of the crop, especially wlieu some form of drill cleaner is )>ull(*(l 
heliind, its iis(‘ should proliibiud directly it is found that the young 
cane roots — wliicli subsequently begin to stretch out laterally --are being 
cut. Tlno’e are now many devices in use in tlic cam'-iields to obviate 
the labour of cliijiping "" or weeding tli(‘ drills by hand. In some of 
these, a form of bent harrow is pulh*d behind the- dis(‘ iiarrow or a 
two-row cultivator. This bent harrow sits in the drill, and if the 
weeds are taken when they are small they can nearly all be removed 
in this way. Others ii.se a light form of triangular harrow in the 
drill, such as a strawberry cultivator. 8)>ecial forms of ini|)lenients 
for cleaning the interspaces and the cane drills at one operation are 
also to be procured. The cultivator sliould be run regularly through 
the cane, whether tluvi’c are weeds or not, so as to insure the crop getting 
all the benefits from the cultivator, and to conserve moisture during dry 
times. 

Dihposal of Tkash. 

The trash is usually burned in Qiujenslaiid, and there is a good 
deal to be said in favour of this method, provided humus is restored 
at interval's by the growth and ploughing under of a good green manure 

sog 
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crop. Trash often forma a harbor for vermin, pests, and fungous 
diseases of many kinds. It has been claimed that the increase in a 
ratoon crop, due to excellent cultivation, rendered possible by burning 
the trash, will more than compensate for the fertilizing ingredients lost 
in burning. 

Prom the stools’^ of cane, as* they are called, a succeeding crop 
springs up. These require as careful after-cultivation as a plant crop, 
and it is usual, just after burning the trash, to well work the land with 
the plough. 

It is believed that the best method of securing large yields of ratoon 
cane is to adopt the following procedure: — Immediately the trash is 
burnt, open up the middles of the rows to a depth of 9 inches with the 
swing plough ; next subsoil these two furrows so that a further depth 
of 6 inches is thoroughly stirred. Next plough away from the cane 
rows on to the middles, and again follow with the subsoiler. By this 
means, the whole of the ground between the rows has been moved and 
stirred to a depth of 15 inches; and the benefit to the ratoons in thus 
breaking up the hard ground and letting in air and sunlight is difficult 
to over-estimate. Subsequent shallow cultivation with broad hoes 
should now be practised frequently, in the same manner as recommended 
for the plant crop. 

The results obtained at the Experiment Station, due to this method 
of cultivating ratoons, are detailed in the table below: — 


Orop. 

Vkid of (’anc per Acre where 
the Ground lietween the. Kows 
was Ploughed and SubaoHed. j 

yield of Cane p<ir Acre whert< 
U»<‘ Ground between the Rows 
wa.s only Ploughed to S 
Tnclw«*. 


English tons. 

English tons. 

First Ratoons 

:^8'9 

27 0 

Second Eatooiih . . 

31-3 i 

10*2 

i 

Third Ratoons . , . . j 

: 20-4 1 

1 

9-91 


These experiments were not fertilized. 

The question of manures has not been touched on, but cane is a 
plant which demands nitrogen, potash, and phosphorus. Hence, mixed 
fertilizers containing these three elements have universally been found 
to yield the best results. Mixtures containing from 7 to 12 per cent, 
of nitrogen in nitrate of soda and sulphate of ammonia, 7 to 10 per 
ceht. of potash in sulphate of potash, and 5 to 9 per cent, of phosphoric 
acid in superphosphate are generally the most u^ful mixtures to apply. 
Sulphate of ammonia appears to he the best form of nitrogen to use in 
the face of the wet season. Nitrate of soda has been found specially 
advantageous in promoting a quick growth of cane when there is no 
danger of its heii^ leache| f roni the soil It of ten shows its effect in 
a week or two, piM)ducing a rich dai^^ 
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As a rule, considerably more benefit is got from the mani^ing of 
ratoons than from the manuring of plant cane, and this experience is 
commoh. This is strikingly shown in the following summary of 
experiments (sarried out at Mackay: — 


riant Crop. tMrut Rat(K>ii Crop. 


Mainirc8. 

NoManuren. | 

1 

Difforence. 

Mauuri's. 

No I^lannreH. 

Dilferenav 

50‘7 

47-4 

.3-3 

42 ‘4 

31-7 

10-7 


Second Ratoon <;rojK 

'I’hird Tt,Htoon C’ro|». 

ManuroH. 

No Manurcs. 

Ditfcrcncc. 

! 

Manurtii*. 

No Maiiurc.s. 

Difference 

38-8 

24 J 

14-7 

35' 9 

19'S 

! 

161 


•Sugar-cane removes varying amount of the vital elements from th<' 
soil. It is estimated, from analyses of the total oano plant (except 
roots) made in the Agricultural Laboratory, that the variety known as 
Clark’s Seedling, sixteen months old, took from the soil 163 lbs. of 
potash, 83 lbs. of phosphoric acid, and 06 lbs. of nitrogen; while the 
variety known as Badila, of the same age, took out of the land 139 lbs. 
of potash, 44 lbs. phosphoric acid, and 107 lbs. of nitrogen. 

Irrioation. 

The climatic variations in Queensland from year to year are often 
so great that cane-growing is only certain in tho.se districts possessing 
a high average rainfall. Districts with an average rainfall of 50 inches 
and under suffer exceedingly during dry spells, and irrigation would 
prove highly payable in such localities. 

At the present time, the only cane-growing district that uses irriga- 
tion water to any extent is the Lower Burdekin, situated some 40 to 50 
miles south of Townsville. On the north side of the Burdekin River, 
irrigation has been practised for a number of years, the plants used 
being the property of the farmers. Water is found at shallow depths, 
and is easily obtainable by sinking spearheads. On the south side of 
the river, the Government are installing a complete system, which will 
be available to growers of cane. Wells are being sunk, and the pumps 
will be electrically driven from a central power-house. 

The cost of applying irrigation water on the Lower Burdekin is 
comparatively high, even though the most economical method is used, 
pouseqmently, there is a tendent^y to do as little of it as possible, and, 
m^many instances, to postpone the application if rain appears probable. 

fluently leads to the sufferi^ of the crop should rain fail to 
fall and the irrigatian has not been carried out. 

, ' ' 6oi 
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Water is not applied scientifically to cane crops on .the Lower 
Burdekiu, so that the greatest efficiency is not secured. This, however, 
is largely due to the high cost of application. The method of irrigation 
is to run the water in shallow furrows between the cane drills, tisually 
made with tlie di.sc harrow known as the (h^jtton King Cultivator. The 
water is generally conveyed by fluming to the main ditch ninning on 
the headland at right angles to the cane rows. The water is then 
iMlmitted to the channels between the cane; but, as no attempt has been 
made to grade the laud, a great deal of water is often wasted. 

In Hawaii, the water is usually applied dire(‘Ily in the furrow or 
drill ill whicli the cane plants are growing. Tin^ preparation of the 
land is more expcmsive, as it is laid out for irrigation accorcfing to the 
land contour, and the drills arc cut into short sections so as to secure 
an even distribution. This method secures tlie largest, (a»onomy of 
water. In the Qmxmsland system, as practised at Ayr, it is not 
generally possible to evenly distribute the water over all the land, 
consequently some of the area goes short, while otlier parts obtain too 
imieh. This system, therefore, involves tln> greattist wasti* of winter, 
but is the cheaper as far as actual application is concerned. This is, 
of course, a vital |>oint in the cultivation of cane in Queensland, where 
the costs of labour are so Irigh. It is usual to only make one or two, 
or at mo.st tliret*, ap|)licatious of wuiter on tlu‘ Low’er Ilnrdekin, but iliesc 
are large in volume, ruimiiig U]) to (» inclms. 

In Hawaii, on the contrary, the applications are smaller, bur fat’ 
more- frequent, ranging from the equivalent of | inch of rainfall v*er 
week to 3 indies or more, as the cro|) makes greater demands upon tin? 
soil. These irrigations are carried on until tin? crop tiearly reaclnis 
maturity; they are then stopped, so that the absence of w’ater may ha.v(* 
the e.tfect of ripening the cane crop. With such a system, the applica- 
tion of manures can be carried out in the most sati.sfactory manner, 
and the combined use of water and fertilizers renders the cane (*ro[)s of 
Hawaii the heaviest in the wmrld, while the production of sugar p(‘r 
acre is also higlier than elsewhere. 

As irrigation foi cane must eventnally |)lay a large jiart in sugar 
production in tin* drier cane areas of tln^ State, the inatter will ulti- 
mately have to be taken in hand, so that the water may be ajiplied in 
the most economical way; and no doubt the Hawaiian .system, whieh 
has proved so successful, will lie tried. It is a noteworthy fact that 
mueh larger crops can be grown with irrigation tiroperly applied in 
dry areas than on lands where, the rainfall is ])lentifnl. 


CONOLCSION. 

With the improved outlook due to the fairer price now to be paid 
for sugar by the Federal Government, a larger production of sugar may' 
be hoped for. The consumption is rapidly rising,, and it should become 
the duty of sugar-growers and manufacturers to supply enough sugar 
for Australiair requirementSj and importation from coilti tries 

using black labour at higli prices. 
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The writer thinks lie ruuiiot do hotter than eonclude his paper with 
an extract taken from the Report of the First Federal r^)niTnisaion on 
rile .Sugar Industry: — 

The problem of the sugar industry to-day is nor, save in 
subordinate respects, a problem of industry, of wealth, or of pro- 
duction; it is priinai'ily and essentially a ])i’ob]eni of settlement 
and defence. No nation can afford to regard liglitly the develop- 
ment of its industries, the^. progn\ss of its wealth, or the economic 
efiiciencv of its productive machinery. But, inifiortant as these 
things undonbtcMlly ar(\ the^y rank, as regards the sugar industry, 
on ati inferior plum*.. The CVnnmonwealtii to-day is l)rouglit fa<*e 
to faia* with one of the gravest problems tliat: lias ev(*i* taxe^d the 
ingenuity of statesmansliip — that of the settlement of iroiiical and 
semi-tiMiiical areas by a white population living under standard 
conditions of lite. And intimately associat(*d with this problem 
is tin* <|nesiion of national defence. 

If the ideal of a Wliite Australia is to bet'ome an enduring 
actuality, some means must be diseovered of establisliing industries 
within tIk* tropical regious. So long as these regions are unoccu- 
pied, tliey are an invitation to invasion, as well as a source of 
strategic weakness. <i ranted .so much, it follows that tin* siiprcmie 
justification for the protection of tlie sugar industry is tin* part 
that the industry has contributed, and will, as we liope, continue to 
contribute to tin* problems of the setflenieni and dcdence of the 
northern portion of the Australian continent, 'riie recognition of 
the iinture of this snpr(‘me justification is the first condition of a 
sound public policy in relation to the sugar industry. Relatively 
to it, all other issiu's are of minor iinportam*e/’ 
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Bovine Tubereulosis and its Repression 

[The following statement is a summary of a lecture given at the 
Koyal Society of New South Wales recently by Professor Douglas 
Stewart, of the Veterinary School, University of Sydney* Some time 
ago the Institute appointed Special Committees in each State to inquire 
into the prevalence of tuberculosis in live stock, and the different reports 
are now being prepared with a view to their publication as a bulletin. 
Professor Douglas Stewart was Chairman of the New South Wales 
* Committee. Apart from the monetary loss to the Commonwealth from 
this disease, there is .the more important consideration of conserving 
public health. The danger to the community from the existing methods 
of supervision followed in New South Wales is readily apparent. In 
one or two of the other States, where there is practically no expert 
supervision, the danger is intensified.] 

After explaining, with the aid of a number of lantern slides, the 
actual cause and the morbid conditions produced by the disease. 
Professor Stewart referred to the different pathogenic effects of the 
three recognised types of tubercle bacillus, and described the manner 
in which the disease is disseminated. Infection occurs, as a rule, 
during extra-uterine life, and in the vast majority of cases it is acquired 
through the medium of contaminated inhaled air or ingested food. 
Inhalation is the more certain method of infection, and the danger of 
keeping a tuberculous animal on the farm, even though it is not being 
milked, w'as stressed. In food ingestion, raw milk plays an important 
part Not only is the milk from cows with evident tuberculous 
symptoms dangerous, but milk from apparently healthy tuberculous 
cows may contain tubercle bacilli derived from deep-seated udder lesions, 
or contaminated discharges from the uterus or bowels soiling the hind- 
quarters. Further, the milk of perfectly healthy cows may become 
contaminated by dust containing infective tubercular matter voided by 
another member of the herd. Apart from bacteriological findings, 
there is ample evidence of the infectivity of raw milk from an infected 
herd in the prevalence of tuberculosis in pigs fed on it and the marked 
decline in the incidence of the disease among these animals when fed 
on milk that had been pasteurized. 

Professor Stewart pointed out that, apart from the necessity of 
controlling bovine tubt^rculosis to prevent the heavy monetary losses 
it is responsible for, and which have been estimated by a Special Com- 
mittee appointed by the Federal Institute of Science and Industry to 
amount to about £250,000 per annum in New South Wales alone, the 
repression of the disease is indiapeiisable to any complete scheme 
adopted for the protection of public health. While the great majority 
of fatal cases of tuberculosis in man are caused by tubercle bacilli of 
the human type, there is now abundant evidence Aat the Wine type 
of tubercle bacillus is responsible for much tubercular infection of 
human beings, commonest during infancy, pariiioulariy of neck glands 
and alimentary tract. Official returns from different countries were 
compared, showing the striking agreement * between the prevalence of 
tuberculosis in d^iry cows and the existence of neck and aMominal 
tuberculosis in ehilfon. 
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After describing the symptoms of the disease in cattle, and discussing 
the various diagnostic procedures, Professor Stewart outlined the 
different measures taken in other countries to repress animal tuber- 
culosis, and compared those which obtain in this State. There are no 
less than eight legislative measures (six State and two Federal) that 
contain provisions that directly or indirectly aid in the control of 
animal tuberculosis, administered b.y four separate departments, all of 
which have special staffs. The provisions of the Federal Quarantine 
Act prevent the introduction of tuberculous animals from oversea; those 
of the Stock Act from other States. The object of the provisions of 
the (!*attle Slaughtering and Diseased Animals and Meat Act, the Meat 
Industry Act, and the Federal Cainnieree Act is the protection of public 
health by preventing the consumption of tuberculous meat, and the best 
guarantee that can be offered the community of the ])rot(Hrtion conferred 
in this connexion is the employment of a sufficient number of inspectors 
of the highest training. Yet we find that on the staff of the Metropolis 
ran Meat Board there are but two qualified veterinary officers, who are 
almost entirely engaged at the Homebiish Abattoirs; vvdiile the Com- 
monwealth Service has a like number supervising the inspection of 
exported meat at different centres. The smallness of these staffs, when 
compared with those employed by other countries, clearly indicates 
that the system of inspection as carried out by both the Federal and 
State Governments is capable of considerable im|)rovement. The 
inspection of meat is essential for the protection of public health by 
providing for the safe disposal of affected parts and organs. To bi^ 
effective, the standard of training for the staff must be high. Efficient 
inspection is also desirable from the stock-owners^ T)oint of vie'W, as it 
prevents unnecessary loss b.y the destruction of wholesome meat in 
localised affections. It is not a simple matter to distinguish in every 
case meat that is dangerous from that which is wholesome, and the 
inspector must be guided by his pathological knowledge. The more 
extensive the technical knowledge of the inspector is, the less liability 
is there of erroneous judgment. An efficient system is also necess iry 
to facilitate the tracing of infected herds and for the collection of 
reliable statistics to determine the incidence of the disease from time 
to time, in order to judge as to progress being made. 

Manifest,” or evident tuberculosis, is dealt with under the provi- 
sions of the Stock Diseases (Tick) Act by the Department of Agricul- 
ture (Stock Branch), on the staff of which are six veterinary officers. 
The Stock Branch, liowever, does not carry out the systematic inspection 
of herds as a routine procedure, but deals with individual cases reported 
to or detected by its inspectors. 

The local authorities are charged with the administration of the 
Dairies Supervision xAct, under the direction and supeiwision of the 
Board of Health. The provisions of the Act have now been extended 
to practically the whole of the populated portion of the State, and 
within a municipality the local authority is the council thereof; but 
outside municipal areas, the local authority is the Police Magistrate, 
or senior police officer. The qualiffcations of the officer inspecting 
dairy cattle for the local authority is not specified, and, owing to the 
many difficulties that arose in connexion with the administration of the 
Act, the Board of Health created a special staff of dairy inspectors to 
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supervise* the work carried out by the local authorities. For many 
years after the Act came into operation, all the members of this special 
staff were qualified veterinarians, and the employment of oifieers of 
the highest possible standard was undoubtedly sound, as it guaranteed 
the efli(*acy of the service to the general public, and" offered stock-owners 
H desirable protection against their property being wrongly confiscated. 
As the result, a considerable amount of progress was made in the control 
of bovine tuberculosis, which, unfortunately, has not Ikhmi maintained. 
Not only has no advancement been made in the methods of controlling 
the disease, but there are signs of distinct retrogression, for at th(‘ 
present time there is no qualified veterinarian on the staff of the De|nirt* 
ment of Ihiblie Tlealtli, and the inspection of dairies is carried out solely 
by lay inspectors. Moreover, the existing staff of about fourteen 
inspectors is quite irisufiiciertt to supervivse the health of over 500,000 
milking eows belonging to more than 20,000 dairies scattered oven* a 
huge terrilory. In fact, many individual herds ar(‘ not seen once n 
year. Further, the l)airi(^^ Supervision .\ct is in need of eonsiderahle 
anuMulnient to become an elHcient moasun* f(»r su|>v>ression of animal 
diseases in dairy herds, and reeommendatioris made by a special (Com- 
mittee over eight y(‘ars ago have not yet been given effect to. altljongh 
it is understood that the .matter received consideration. 

Tuberculosis is but one of many diseases (anthrax, coi\lagious abor 
tion, tick pest, &(*. ) that <nuise grave losses to the revenue of the Stan*, 
amounting to ov(‘r a million ]>ou!nbs sterling each year; and, in rbr 
f.>|)iiiion of Professor Slewtjrt, the tinn^ has arrived for tlie considerariun 
of a more eomprelionsive scheme of control than now exists to eheck 
this leakage, and to improve our flocks and herds. With tills objeio 
ill view, lie strongly urges that consideration be given tin* desirability 
of consolidating the various Acts dealing with animal diseases, and 
effecting requisite anumdruenl ; anialgamating the inspectorate now 
vv^orking tinder three different State Departments to obviate o>er]apping, 
effect economy, and inijirove the service; cnaiting a “ Live Stock Board.’' 
on which the industries vitally concerned might with advantage ha\ e 
represen tai/i on ; employment of additional inspectors with full veterinary 
qualifications; extension of advisory services to stock-owners, with 
lippointment of resident veterinary officers to tlie more important 
districts; providing for scientific investigation to discovm* more effecnivt* 
and economic methods of controlling animal diseases. 

In conclusion, stock-owners were appealed to for wlude-hearted 
<H)-o|)eration, and strongly advised to inmiediately destroy animals 
affected with serious infectious diseases, and to isolate all suspects until 
authoritative opinion is obtained; to exercise greater care in the selec- 
tion of breeding cattle; to improve their methods of animal husbandry, 
inirticularly in regard to rearing and so as to increase the 

animals^ resistance against disease; and to improve the sanitary 
condition of sheds, cattle-yards, calf-pens, &c. The necessity of 
disinfecting railw'ay trucks after carrying live stock was also referred to. 
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A Chalcid Parasite of Diptera. 

By H* M. NICHOLLS, Government Microbiologist, Tasmania. 

Lmt smnmor, the writer eollcetod sev(*nil sjXK'imen?! of a verv 
eurioiis parasite of March fli('s and other dipterous insects. lie first 
found it aiboiit fifteen years ago on March flie^, blowflies, and a large 
fiy bclojiiging to the fhi.ni(hr\ in the Huon district, but never saw it 
again until quito recently. It is so minute* that it is barely visible to 
the unaided (*ye, and is ovate in sliai>e and of a dark-brown (*olour. Tlie 
l)ody is eornposed of thirteen .strot,gly chitinised segments, and the head 
is provided with a pair of very strong hooked jaws, Avith wdiich the 
parasite attaches itself to tlie |)seudo-trachea] tubes of its host. When 
removed from tlie host it <ain crawl about quite actively with a cater- 
[)i[lar-like motion, and seems at home Avhen placed in Avater. 

Its nature remained a mystery for many years, as tiie writer ha<l 
no opportunities of breeding it to aseertain its life-history, until light 
was tlirown on its affinities by the publication of an a('(*ount of the 
discovery of a somewhat similar creature in Anjeri('M. w liicli was found 
as a. hyper-] airasite of the larva* of TAmnerium valid inn in the cater- 
})i liars of the fall Ave])-worm, N i/phanf ria te.xlor, Tlie Ameriean specd- 
mcm uas found to lie a stage in the development of a (dmlcid l)(*longing 
to the genus Pnrllani pns. Dr. AV. M. Wheehu* it appears, had pre- 
vioiisly :liscoA’(‘red a sonioAvhat similar stage in tIk^ life-history of 
another cdialcid, Oras(>nHi vhkils, and had ])ropo:s('d the naiue 
‘‘ ]»lani(liuni ’’ for it, to indicate* tin* motile ami \vam.h*ring liahits that 
at this stage* it possesses. 

The specimens found in Tasmania ditVer som(*\vliai in anatomical 
thrtails from the deserijitions of tine Arnerican varieties, hut tin* genera] 
plan of construet ion is exactly the same, ami tin*:! is no doubt that tliivS 
very curious litth* cr(*ature is the plauidiiim stagt^ of one of onr native 
chalckls. In its liabits it <liffers from its American congeners, as it 
ajqiears t(» be entirely an ecto-p-irasite, j^pending tin* Avhoh* of its larval 
existence attached to the proboscis of its host. Specimens arc occa- 
sionally found which huA!* fed until they have swelled n|> to an extent 
which separates the ehitinous plates of the body and causes the jAarasite 
to assume tlie ap])earance of a small globe of a Avhitish colour, and a 
somewliat similar appearauce is shown in the drawings of tin* planidlmn 
stage of PerUampiis^ 

This parasite is soinetiiries found in great numbers, esjAecially on 
•sijxHvies of l\ihanus. One Tahanus proboscis in the possc'ssion of tin* 
writer has no les.s than 74 adheriTig to it. When attacked to tliis extent 
the flies scAern to be rendei;ed incapable of feeding ]>roperly, an;l becoine 
weak and sluggish. It niay be mentioned that thcsSe little creatures hold 
on like bull-dogs, and it is generally iiupossible to remove tliem with- 
out tearing away some portion of tlie proboscis with th(*ni. Some of 
the mounted specimens in the writer^s collection still have a mouthful 
of pseudo-tracheal tubes in their jaws* It is probable that this parasite 
is really very common, but it is so minute/ and spends its laiwal exist- 
ence in such an unusual si tuHion, that it is not likely to ever come 
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under the notiee of any one Imt the The photomicrographs 

of the parasites on the proboscis of Tabanus will give a good idea of the 
extent to which these flies are sornetimos attacked. An account of them 
was published by the writer a good many years ago in the journal of 
the Tasmanian Field Naturalists’ (Muh, but, as nothing was then known 
as to the nature or aflinities of the creatures, they did not excite any 
('iiriosity. Tt would be very interesting to know if they occur on the 
mainland of Austpilia as well as in Tasmania. 
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Dyes and the Safety of the Nation.* 

By Dr. HERBERT LEVINSTEIN. 

Danger of Beitish Delay, 

It is not ^^'onerally known that after the ‘battle of the Marne there 
was a nninitions erisis in Germany. The stock of shells, the huge 
. aerumulation of high explosives wdth which the German General Staff 
liad calculated to overwhelm the French, had petered out before tlie 
gates of Paris. Certainly the Allies were in no better case, for they also 
were without stocks of shells or Jiigh explosives. As a consequence, 
both sides settled down into niort.^ or less .permanent entrenchments. 

Some day the essayist of the period will speculate on what would 
have hcH?u the history of Europe during the coming 100 years had 
either of the belligerents in the great ^var possessed an adequate reserve 
of high explosive shells after the Marne. For this had Ix'en plannixj by 
tlie German GenfTal Staff to be a high explosive war, wherein tht* 
Germans would overwhelm their enemy by using more heavy guns, 
firing a grentew weight of shells filled with vaster quantities of Irigh 
explosives than they (not knowing the British infantryman) c;alciilaled 
that modern civilized troops could stand. 

To the German Oneral Staff the vital qneHtion, therefore, after 
the Marne, was how to re-organize the German ]>ro(Iuction of shells 
and diigh exjdosives so as to re-establish their supremacy in these agents 
of destruction. 

The LG. 

To this end, as we know from General Lnderidorff’s Memous, tht‘ 
(Hiief of tlie German General Staff sumnioned two men to his assist- 
ance, Krupp von Bohlen and Dr. Dnisberg. Everybody has lie«ird of 
Kriipps; Dr. Duisherg, one of tlie makers of modern Germany, is 
perhaps not so well known. He is the head of the I.G. — the great 
Interossen Gemeiiisehaft — the great combine of the (lerinan aniline 
dye manufacturers. 

With this meeting commenced tliat close connexion between the 
(Termaii General Staff and the Gennan LG. which w^as, inde<?d, tin* 
agency by wdiich Gennany was, in spite of our blockade, able to keep 
the field from the battle of the Marne until November, 1918. That 
may appear a difficult point to, believe, for, on the face of it, no occupa- 
tion could be more harmless than the furnishing of dyc^. It is easy 
to demonstrate its accuracy. 

Most of the German dyestuffs plants were not mobilized at the 
outbreak of war. Why not? Because the German General Staff did 
not go to war until the stock of explosives secretly accumulated over a 
long period appeared to be adequate to bring about the swift defeat of 
the Allies. It was, at first, considered preferable for the dye factories 
of the I.G. to continue )pro<iucing stocks of dyes with a view to re-estab-^ 
lishing, at the conclusion of the campaign, that dominance over the 
textile tra.dos of the world wffiieh the German Government considered 
to be the main function of the LG. 

♦ From Tft# rSfiwir, I.on<i0ii. 
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Thus, most of their plants Avere not used at the very eoinmencemeut 
of war as arsenals. It is interesting to note this, for they were a 
more dangerous and subtle thing. They were potential arsenals engaged 
between the eo-inmeneement of the war and the Maine on their lawful 
avocations; from the Marne to the conclusion of the war they were an 
indispenaahle part of the German war machine, enabling the war to 
be prolonged for three whole years. Immediately after the Armistice 
they again became ])eaceful industrial concerns, and no one more loudly 
proclaimed their peaceful character than Dr. Duisberg himself. But 
the views expressed by Dr. Duisberg subsequent to the German defeat 
were very different from the answer he gave to the General Staff at the 
interview i'ef(‘rred to by Ludendorff. 

Hmir Explosivks. 

The Leverkusen Works were erected purely for the mamifaoture of 
aniline dyes and }>harmueeutieal products. As Dr. Duisberg told us 
himself, they were at first considered far too valuable by the German 
Government for them to be risked in tlie manufacture of explosives; 
yet, within six weeks of the interview, they commenced to deliver T.N.T. 
at the rate of many millions of pounds per month. Truly a sati.sfaetory 
response from a [jerfectlj" peaceful works. I wonder what our High 
Explosives I)e[)artraent at Storey’s Gate would Lave given at that stage 
of the war to possess a factory which could, owing to its well- 
standardized plant, within six weeks prodiic.e sufficient T.N.T. to fill 
millions of shells a wee^k without calling upon their resources of oleum 
and nitric acid. 

The production of picric acid (lyddite) was just us simple for 
Leverkusen, for their dye-making plants provided them with the raw 
materials. What happened at Leverkusen occurred at tlie other groat 
factories of the I.G. in similar measure, and, as the Hiudeuburg pro- 
gramme Ixx^ame more developed, and as the demands of the (Seneral 
Staff became greater, vast quantities of explosive.s were produced by the 
factories of the LG. 

The Leverkusen Works of the Bayer Company form only a portion 
of the T.G. factorie.s. There are others equally im[>ortant at Dormagen, 
llochst, Ludwigshafen, and Oppau, all situated on the Rhine, within 
the occupied territory, and smaller factories, for example, Weiler-ter 
Meer and Kalle and Company, who, as the war went on, produced 
enormous quantities of explosives. 

We, too, as the w^ar developed, produced enormous quantities of 
high explosives, hut not at the same speed, for great factories had to be 
erected for the manufacture of oleum and nitric acid, and our explosive 
X>lants, contrary to the (Jerman plants, have, generally s])eaking, only 
a war value. 

Chemical Welfake. 

But this meeting between the head of the I.G. and the Chief of 
the Germto General Staff has another significance, and a more sinister 
one. The war, from the German point of view, as stated above, com- 
luenced. aB a high explosive war. With the failure of their first surpris(> 
break through, the German General Staff began to look for some other 
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means of creating a surprise. As we know now, they decided to intro- 
duce chemistry into war, relying on the fact that their dyestuff mono- 
{>oly would enable them to have a great advantage over the Allies in 
the -production of toxic substances. Their first attack wdth chlorine was 
in April, 1915. Had the <iermans realized at the time the success of 
their opening attack, it is possible that the results would have been 
disastrous to the Allies. 

A defence was very soon improvised by us against chlorine. 'Sub- 
sequently, phosgene, of which the German dye-makers produced large 
onantities in peace time for the purpose of making dyes, was intro- 
duced, and afterwards a variety of organic substances was employed. 

With one insignificant (exception, the whole of the chemical warfare 
‘;)roducts used by Germany in the .struggle ‘were made by the I.G. At 
the same time, their research organization was largely devoted to the 
discovery of new toxi(* substances suitable for use in war. 

How" close w^as the connexion between the General Staff and tht‘ 
J.G. is vshown not only by the interview referred to by Ludendorff, but 
by the fact that wdienever the German military authorities wished to 
ijitroduce a ne\v gas, a confeu'ence W7i,s held in Berlin willi the repre- 
sentatives of the T.G. No other firms Avere represented. The sub- 
stances used were niiinerous. The manufacture w'as corufdicated, some- 
times dangerous. They were used in vast quantities, and, therefore, very 
large manufacturing resources w"ere required. Yet no otlier firm had i,i 
hand in their production. The technical methods adopted were those 
suggested by the I.G., Berlin. The T.G. suggested nietliods which <u>u1(l 
be carried out in their dyestuff plants. 

D.AXciKRors Delays. 

In onr own country, wdien a new' gas had to be made* in tbe late war, 
jdant had, in nearly every case, to be s[»ecially erected for llie purpose. 
This involved great delay before the product could be used in tlu^ field, 
and tbe plants are now nearly valueless either for peace or for war. 

In war it is of tbe utmost iiuportauct*, tlcat the inevitable lag between 
the (lisc(>v(*ry of a sulbstance suitable for use in tln^ field and its pro- 
diiciion on a sufficiently large scale should be as short as possible, 
'fhere are usiially .several ways in which the same Biihstance can be 
prepared. In war i bat jiroce.ss will be selected wdiicli will produtH^ the 
substance in the desired (piantity with the least possible delay; for in- 
stance, in plant already existing. For this reason most of tlie poison 
])roducts uscil by the Germans were not made in one factory. Certain 
operations were carried out in another ])lant. Thus, in the case of 
mustard gas, tlie intermediate product was prepared at Ludwigshafen, 
the finishing steps involving the pro-dnetion of mustard gas at Lever- 
kusen. The reason for this was that at LndAvigsliafen there w^as already 
in existencfc plant erected for making dyes which wuis suitable for the 
manufacture of thiodiglycol. This plant was extended at Ludwigshafen, 
and is now^ available for the increased production of dyes. 

The military value of chemical waTfare is little understood owing to 
the secrecy in wdiich the work has been done. In the popular mind it 
is asgociated with a feeling of peculiar revulsion, and its true signi- 
ficance from the military pdnjf of view has been obscured by the 
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horrors attending its employment against unprotected troops. 
Actually, gas warfare developed from the crude, dastardly attack at 
Ypres on unprotected troops into a distinct branch of warfare which, 
however repreheiLsible, hecaine of rapidly increasing importance. Gas 
warfare soon resolved itself into a contest hetwfien gas defence {c-g., 
gas mask) and the divseovery of new gases which wonld penetrate th(* 
opposing gas defends. 

Militaky Impoktance. 

The real military importance of chemical warfare lies in the oppor- 
tunity At gives to a cominander of etfecting a surprise, v^diich is the 
essence of war. By the discovery of a new substaiu*e capable of pene- 
trating the enemy gas defences, and its use on a snlheienrly wide 
front without previous notice, cbeinieal warfare offers, under modern 
conditions, an incomparable opportunity for effecting a surprise*. 

On several occasions, .particularly with mustard gas, the Germans 
effected a complete surprise and achieved important tactical results. 
If they failed in bringing about a decision favorable to the German 
arms, they only narrowly failed, perhaps, only because they were iisexl 
for the first tinn* in inadequate quantities and on too jiarrow a front. 
In tlie next war chemical warfare will play a decisive part; that ap])ears 
to he certain. It will probably not come before the enemy feels sun) 
that ho can produce a surprise on a sufficiently large scale to bring 
about a quick decision. It is thus highly improbable that, he will rely 
on the same substances that were used In the late war. It is, on the 
other hand, highly probable that he will use new substances, which can 
lx? made in plant used in peace time for the manufacture of aniline 
dyestuffs. 

CONCLI KIONS. 

It will be seen that the German dyestuffs organization is of decisive 
importance in chemical warfare for three reasons: — 

(1) That it is caj)able of producing practically any organic 

suhstanee. 

(2) That it is very large and can, therefoix*, prodina* the required 

substance quickly in quantity suflicient to satisfy military 
requirements. 

(8) That it possesses not only the plant, but also the skilled 
personneh the trained research staff, and the teclinical ex- 
perience so indispensable for the manufacture of complicated 
substances. 

These facts were clear to the German General Staff when tliey sent 
not only for Krnpp von Bohlen, hut also for Dr. Duisberg. It is well 
that they should he clear also to us. The factories are not arsenalsj 
but potential arsenals adding to the power of their country in peace 
and strengthening their country in war proportionately to their growth 
in peace. 

The organization of the German aniline dye industry is entirely 
admirable. The sales, research, and works organization is of a high 
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standard of technical excellence. The industry has behind it the power 
of the German Government, who used it to carry out their policy of 
peaceful penetration before the war and to secure a hold upon the 
textile industry of all other cjountries. 

The greater the production of dyes in peace, the greater the strength 
of Germany iu w^ar. What are the inevitable conclusions? The greater 
our production of dyestuffs, the less have we to fear from a surj)ri8e 
attack by the Germans. The possession of a counter to this weapon 
of the l.G. is the surest guarantee of peace. Deliberately to leave to 
the Gormans the monopoly in the rapid production of toxic gases on a 
large scale is a thing which no responsible statesman will (»ontemplate 
with equanimity. * 

I do not, in the least, advocate the continuance of gas vrarfare. Those 
who have been concerned in the manufacture of the most dangerous 
of these products are not advocates of their retention as a means of 
warfare. I do not desire to build plants for the purpose of making 
toxic gases, wisbing, as I do, with my whole lieart for the abolition 
of this mode of warfare. TsTo person can contemplate without horror 
the thought of being again engaged in a struggle such as that from 
which we have {barely emerged with .safety, 

Pkesioext Wjlson's V^jew . 

man has shown himself so desirous of abolisliing war as President 
Wilson, tile great protagonist of the League of .Nations, yet this is 
what he said: Tlh> close relation to the manufacture of dyestuffs on 
the one hand and exjilosives and poison gases on the other liand, more- 
over, has given the aniline dye industry exceptional .significance and 
value. Although the United States will gladly and unhesitatingly 
join in tb(‘ programme of any national disarmament, it wall neverthe- 
kss be a policy of obvion.s prudence to make certain pf the succes.sfnl 
maintenance of many strong and w- ell-equipped chemical plants.” 

If President 'Wilson is convinced that, in spite of the Treaty of 
Versailles, and tlie signing of the Covenant of tlie League of Nations, 
a strong dye industry is required for the security of the United States, 
we may ju.stly consider that our own island is not safe if we have in 
peaw time no factories in this country comparable with those of the l.G. 

The length of this article precludes me from referring at length to 
the Haber process for making ammonia, which, combined wdth the 
Ostw^ald j)roces.s for producing nitric acid from ammonia, enabled the 
Germans to carry out fhe manufacture of high explosives in spite of 
our blockade; but for the development of this process by the LG. the 
Germans would have been unable to continue the war after 1916. 

The manufacture of aurmbnia by this process is being taken up in 
this country by a powerful and able concern greatly to our imtional 
advantage, but the research organization which produced the Haber 
process which we are now^ adopting was that of the I.G., and unless 
research organization of similar character is encouraged in this country 
we shall continue to be following instead of leading the Gemians in 
the discovery of chemical inventions of industriW and imlitary 
importance., 
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First Pan-Pacific Scientific Conference, 

Honolulu. 


By H. C* RICHARDS, D.Sc., Profettor of Geology and Mineralogy, 
University of Queensland. 


The First Fan- Pacific Scientific Oinference, wbicli was held in 
Honolulu from ^nd August to 20th August, 1020, dealt with so many 
scientific problems of interest to Australia that it is highly desirable 
that people in this country, and scientists in })articiilar, should be 
acquainted with the nature of the ( -onference, the matters which were 
discussed, the proposals for the permanent establish rnent of the 
Conference, and the suggested means and methods of carrying out the 
I »roposed resea rcli . 

The undcnvlying id(ia of tlie Conference was to bring together in some 
ceutral position scientific workers representative of (lie different sciences 
and the different countries bordering on or contained within the Pacific 
Ocean regioJi, with a view to considering what scieiitifiit problems await 
investigation, what their Ix^aring and importance may be, and the best 
means of achieving their solution. 

The general preliminarj arrangements w(‘re made by a committee 
of the inenibers of the Pan-Pacific Union resident in the Hawaiian 
Territory, while tlie chairman of the Conference was II. E. Gregory, 
Ph.D., Proft\s.sor of Geology in the University of Yale and I/i rector of 
th(^ llernic(‘ Ihvuahi Aluseuin, Honolulu, and the vice-chairman and 
vsecretary, Arthur L. Dean, Pli.l)., President of the University ol' 
Hawaii. 

Invitations to attend the Conferema* were extended to well-known 
scienrific workers and to the various scientific itisti tut ions bordering on 
the Pacific Ocean. 

Vpproximately, 110 delegates attended, and included rc'prescmtatives 
of Australia, New Zcjiland, l^hilippiue Islands, Japan, China, Hawaiian 
Islands, (hinada, and the United States of America; reprevSentativcs 
from the Hrilish and French Possessions in the Pacific were unable to 
attend. 


An analysis on the basis of the country 
siiows that the great majority of members 
from the Hawaiian Territory and the United 
Hawaiian Territory 
United States of America 
Australia 

Ph ili ppiii e I sla n ds 
Japan 

New Zealand 
Canada 

South Sea Islands 
Great Britain 
China 


of the delegates attending 
was cum|>osi‘d of dtdegates 


States of America:- 
44 d(4egates 
4j 

^ }1 

1 
1 


ft 
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All analysis of the delegates on the basis of science represented 
results as follows 

Zoologists . . , . 21 (including 3 Hawaiian delegates) 

Anthropologists and Eth- 


nologists 

Botanists 

17 


6 

»» ■ 


17 


10 

yy 

ty 

Geologists and Viilcano- 
logists 

16 

•» 

2 


yy 

Entomologists 

14 


12 

,, 

yy 

Oceanographers and Geo- 
detic Engineers 

8 


3 


yy 

Seismologists . . 

i 

V 

1 

yy 

yy 

Agriculturists . . 

r> 


3 

yy 

yy 

Economic Chemists 

3 

r, 

2 

yy 

yy 

Meteorologists . . 

2 


1 

n 

yy 

Astronomers 

1 


1 


yy 
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It will be noted that the Botanists and Enlomologists were very 
largely local people who are engaged by the Hawaiian Sugar Planters' 
Association and kindred bodies. 

The Australian delegation was as follows: — * 

F. Wood-Jones, M.D., Professor of Anatomy, ITnivcrsity of 
Adelaide. 

H. C. Hichards, D.Sc., Professor of Ceology, l^ni versify of 
Queen-sland. 

Leo. A. Cotton, D.Sc., Assistant Professor of (it‘ology, Univ(*rsity 
of Sydney. 

Charles Hedley, F.L.S., Australian Musemn, Sydney. 

E. 0. Andrews, B.A., Government Geologist, Mines Department, 

Sydney. 

0. A. Sussrnilch, F.G.8., Director Technical School, Newcastle, 
N.S.W. 

The Executive Conmiittee of the Conference, which was composed of 
the Chairman and Secretary, together with the leaders of the various 
sections, was as follows 

H. E. Gregory, Ph.D., Professor of Geology, ITniversity of Yah' 
(President). 

A, L. Dean, Ph.D.', President University of Hawaii (Secretary). 
Clark Wissler, A.M., Ph.I)., American Museum Natural History, 
New York. 

CharlcvS Chilton, M.A., D.Sc., l^rofessor of Biology, Gant(?rbury 
Colieg€>, New Zealand. 

W. E. Safford, Ph.D., Economic Botanist, United States Depart- 
ment of Agriculture. 

F. Muir, Entomologist, Sugar Planters" Association, Hawaii. 

W. M. Bowie, M.A.^ D.Sc., United States Coast and Geodetic 
Survey. 

T. W. Vaughan, M.A., Ph.D., United States Geological Survey* 

F. Omori, D.Sc., Professor of Seismology, Tokio, Japan. 
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Tb(^ Conference was held on lines somewhat similar to those adopted 
at the meetings of the Australian Assoeiatiou for the Advancement of 
Science, and was held in the Throne Room of the (hvpitol Building, 
Honolulu. 

There was a g(*ueral st^ssion each forenoon, and in tlie afternoons the 
several sef^tions met. There were sections in — 

Anthro])ology — ^(liairman, Clark Wissler; secr(‘tary, J. F. G. 
Stokes. 

Biology- Chairman, C^harles (^hilton; secretary, ('. N. Edmund- 

son. 

Botany “ ('hairmaii, W. E. Salford; .secretary, C. A. Forbes. 

Entomology- —Chairman, F. Muir ; secretary, J). T. Fullaway. 

Geogra|)hy— 4vhairnian, W. M. Bowie; secretary, G. W. Little- 
liales. 

G(^ology — (^hairman, T. W. Vaughan; sef^retary, 11. 8. Palmer. 

Seismology and Vnh^anology — Chairman, F. Omori ; secretary, T. 

A. Jaggar. 

At the general sessions the following matters were discussed: — 

Ocean (hirrents and their significance. 

Origin of Hawaiian Fauna and Flora. 

Race Relations in the Pacific. 

Volcanism in the Pacific. 

Seismology in the Pacific. 

Framework of tlie I^acific. 

Ma])ping the Pacific. 

Training of Scientists for Pacific Work. 

Means and Methods of (k)-oj)erarion. 

Progranune of Research. 

In the Section Meetings papers were read by members and siibse- 
(juestly discuss(Ml, also resolutions and ju’ogramines of research for adop- 
tion by the General Conference were pre]»ared. 

The results of the Conference demonstratfM] the higli value of meetings 
for the discussion of problems common to all countries whose intere.sts 
lie wholly or in part within the Pacific area, also that the ])roblems relat' 
ing to the welfare of Pacific {)eoples arc* too large and too complex to hv 
solved sati’sfactorily except by sympathetic co-opor;nion of individual 
organizations and Governmental agencies. 

It WHS resolved, therefore, that the Governor of Hawaii should b(' 
aske^ to take such steps as would result in the establishment of a perma- 
nent organization vouched for and supported by the various Pacific 
countries and designed for the advancement of the common interests of 
the Ihicific, including scientific re'search. 

It is hoped that future conferences will be held every three, years at 
such places as Wellington, Sydney, Suva, Manilla, Tokyo, San Francisco, 
Vancouver, and Honolulu. 

It is not unlikely that Wellington will be selected as the next meeting 
place. 

A large number of resolutions were adopted, but the full list cannot 
be published here, and it will not he until the Proceedings of the Con- 
ference are issued some months hence that they will be readily available. 
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sciencj: and industry. 


The resolutions of more particular interest to Australia have been 
«<ilected, and appear below. 

In connexion witli the promotion of Education, the Conference 
rasolyed — 

1. That in order that young men may cuter upon scientific careers 
without sacrificing all hope of reasonable financial returns, the 
compensation for instruction and for research in science be increased 
so that all can at least be assured of a comfortable living for them- 
selves and their families, and that men of exceptional attainments 
may receive financial rewards which shall api)roximate those which 
their powers could command if directed to commercial ends. 

2. That persistent efiorte he made to inform the public of the 
progress of science, and of its bearing upon the practical affairs of 
life. 

3. That, to enlarge the experience aiid vision of the instructors in 
the various colleges and universities of the Pacific countries, making 
them thereby more competent and inspiring teachers, the exchange 
of teachervS between institutions in diferent countries to be encou- 
raged and made possible. 

4. That a clearing house of info rmat ion relative to opportuiiiticj^ 
for scientific study and research in the Pacific area be established. 

5. That arrangements be perfected between the universities and 
other rcvsearcli institutions whereby properly qualified students may 
move from institution to institution, carrying on their work at th(‘ 
place or places where the best facilities are available for the 'special 
kind of work upon which each may be engaged. 

6. That a considerable number of fellowships be provided, with 
adequate stipends, wdiich shall be looked upon as compensation for 
the faithful performance of scientific work, and that especially abb* 
work by young investigators be rewarded by substantial prizes. 

7. That to stimulate interest in the Pacific, and incul(;ate a 
knowledge of its importance and unity, text books should be pre 
pared in w^hich proper emphasis wull be placed upon the Pacifi(‘ 
area, its physical features, i)eop]es, fauna, flora, resources, and trade, 
and that the schools in the Pacific countrif^s be encouraged to givi* 
instruction which will stimulate the interest and enthusiasm of 
young students in the objects and phenomena of their environ- 
ment. 

In coimexion with Anthropology, it w^as decided to recommend — 

That the most prompt and efficient steps be taken to record the 
data necessary to the understanding j)f man^« development in th(» 
Pacific area; also 

The creation of centres for the study of anthropology and 
original research therein, such centres to be developed by 
the expansion of university depanmen ts or the alliance of univer- 
sities with other research institutions, with the result that these 
schools of anthropology shall combine all the essential features of 
a museum, a research staff, and a graduate school. And, further, 
because of the peculiar conditions under which anthropological data 
must be gathered, xieceasitating both intensive field work in circuin- 
. scribed areas extending over several years, and intensive syntlietje 
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work by men who are mafiters in many fields, thus requiring a 
number of men through a period of years, we therefore recoinniend 
the establishment of reaeareh fellowships for linguistic research, 
such endowmeiits being provided that these fellowsliips will attract 
the best men available, and provide for uninterrupted work during 
an adequate nuujl)er of years. 

In connexion with Biological Scitmee, it was resolved, anH)ngst other 
things — 

1. That the first Pan-Pacific Scientific Conference reeoniniends 
that the Governnients of the several nations bordering on tlie Pacific 
Ocean co-operate, through their several agencies concerned, in sur- 
veying and charting the sen, toward the colh‘(:*tion, compilation, an"l 
publication of data relating to the topography of the bottom, and 
the temperatures, salinities, acidities, currents, and other physical 
and chemical projierties of the waters of this ocean, fundamental to 
biological research, and the improyeinents and consf‘rvation of the 
fisheries. 

2. That the Conference recommends that a coniprehensivi; sys- 
tematic biological survey of the Pacific Ocean and its contained 
islands be prepared, with special reference to the economic fisheries 
])roblems, and that the investigation he carried on in so far as pos- 
sible throngli existing agencies, such agencies to he? provided with 
the additional apparatus and facilities necessary, the irivestigation 
to b(* <;arriod on under such co-operation as will j>re\ eMt duplication 
of effort. 

In connexion with (Jeogra|)liy, it was resolved that — 

A general hydrograpliic survey of the Conlineutal shelves extend- 
ing off-shore to tin* 1,000-1 athom (nirve, and of tlie island platforms 
should he executed, in ordt*r to supply basic data t^sseu tial to all 
research work involved in the general scientific exploration of the 
Pacific Ocean; also 

A systematic oceanographic investigation of the Ihicific should be. 
undertaken as soon as possible. The plan ado[)ted should be 
designed to complete the survey of the most critical areas at an early 
date, and eventually the whole Pacific region. 

In connexion with Geology, it was resolved, aiuongst other things 

lhat the following maps of the Pacific region un the international 
scale of 1 : 1,000,006 he prepared as expeditiously as possible : — 

(a) A base map, showing by contours or luudiures as many topo- 

graphic features as practicable; 

(b) A map showing geographical formatioihs or groups of geo- 

logical formations; 

(c) A map showing mineral resources. 

Also — 

(a) That the eonfigipation of the bottom of the Pacific Ocean be 

determined with adequate accuracy ; 

(b) That charts of the littoral and sub-littoral zones be made in 

all practicable detail, for example, wherever possible these 

charts should be on scales ranging between 1 : 10,000 and 
1 : 40 , 000 . 
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And— 

That steps be taken to advise iu the planning of research to cor- 
relate the efforts of the different workers, and to promote in such 
ways as may be j)roper a uniform mode of publication of results. 

In connexion with Seismology and Volcanology, it was recom- 
in ended — 

Tlie continuance of the present volcano observatories, and the 
' establishment of new permanent volcano obs'ervatorios in lands 
about the Pacific ; and recommends that such a station for maiuten- 
ance and publication of continuous observiitions should be placed 
on one or more active volcanoes in each important volcanic district. 

That precise levelling and triangnlation be carried on at definite 
time intervals, in selected seismic and volcanic districts, in order to 
ascertain precursory and other changes in underground stress 
accompanying gro'at seismic and volcanic disturbances. 

That each Pacific country publish statistical lists of local erup- 
tions, eartlupiakes, tidal waves, and other related phenomena; and 
issue catalogues of active, dormant, and extinct volcanoes, and of 
local seismic features. 

The establishment of a central bureau for dissemination of scien- 
tific knowledge among tlie volcano and earthquake stations of tlie 
Pacific, 

The Conference was undoubtedly a great success in bringing togetlnu’ 
representative scientists from around the Pacific, and much mutual 
benefit resulted. 

The resolutions serve to show the very wide range of problems 
awaiting investigation, and it is obvious that Australia is higlily in- 
terested and concerned in many of them, so that if is her duty to take 
part in their investigation. 

Should a permanent organization be tistablished, overlap].>ing and 
duplication will be obviated, and, pending the establisliment of the |>er- 
manent body, a tentative Council has been set up, and composed of onr 
representative from each of the following: — Hawaiian Territory, Aus- 
tralia, New Zealand, Philippine Islands, Japan, Canada, United State- 
of America. 

Mr. E. G. Andrews, B.A., of the Mines Department, Sydney, is the 
Australian re])resentative on this Council. 

The utmost courtesy and hospitality Avas extended to all the visiting 
delegates, and ospecially to those from Australia, as it was felt they 
had the greatest difficulties to oA^ercome in order to attend. 

A noteworthy feature of the Conference was the visit to the active 
volcano of Kilauea, on the island of Hawaii. This volcano is undei* 
constant observation by Professor Jaggar and his assistant, and mucli 
light has been thrown on the subject of volcanic activity by their observa- 
tions. The visit of the delegates corresponded with the end of a par* 
ticulariy active period, and lava flows, which were quite hot, and in some 
cases still moving, AA'^ere inspected. 
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BUTTEE F. MARGAEINE. 


Butter V, Margarine. 

Experimental Feeding Trials. 

The latest work of Otto F. Ilunziker, M.S.A., foniierlv 

J*rofessor of Dairy Husbandry, Purdue University, which was published 
in February, 1920, supplies the latest information on this much -debated 
subject. The following extracts are submitted for general information : 

“ BiOI.OGICAL PKOrEBTlES OF HlJTTEK. 

liutter rotilaiiLH (rroirth-promotiiiy ami (■araiirc Properties. — Tin* 
butter-fat of butter contains certain biological properties which are noi 
|)resent in vegetable fats, nor in the ordinary animal fats. Thes(* pro|)(n*- 
lies are absolutely e.sseritial for an adequate diet. A diet that is lacking 
in these biological propcu'ties is inadequate to produce normal growth in 
the young, it prevents well-being of the adult, and gives rise to c(‘rrain 
doficieney d iseases. 

By biological properties is meant those proptnuies, rt‘cently discovered 
by Mo(k)lInni, and subjected to extensive investigation by 
McUollnin, Han, Steenboek, Fink, Hopkins, Osborne, llendel, and 
other nutrition (‘xperts and physiological rdiemists, which have to d-* 
with the life fiinciions of the living organism. These properties ('aimot 
its yet bt- deterinin(‘d by any now known method of chemical analysis: 
rheir presence has only become recognised by ineans of experimental 
feeding trials with ytmng iminials. 

These feeding trials, largely though not exclusiv<dy conducted with 
young white rats, showed that when the animals wove ]»iit on an arti- 
tieial duM containing all (he chemical elements t:ec(‘s.siiry for nutrition, 
both for iiiaintenance and for growth, such as prottun, carbo-hydrates, 
fats, jind mineral salts, hut in wliich tln^ fat j>art of the ration cojisisted 
of a vegeta.ble oil or of laivl, th(‘ rats would, after a hri('f period, (*ease 
(o grow, so that they rarely attained more thau two-thirds of the normal 
growth of fully-grown I’ats. As this diet vvjis coiit min'd, they would 
lose weight, and gradmilly devevlop sore (‘\es, wliicli culminated in hlind- 
ness and iiltimati^ <leath of tiie rats. WInm, b(‘for<* the death of tin* 
vats, a |)(>rrion of tlie animal or v(*getahle fat in the ration was repla(*ed 
by butter or hutter-fat, they recovered from tlieir di.sc'ase, gained in 
wm’ght, and resuined their normal growing. 

^ FaUPofuhle .1. — Further experiments, in vvhicli tln^ jiurc hutter-fat 
was separati'd from the butter, and the butt(u’-fat instead of the butter 
was used to re])lace a part of the lard in tlie feed ration, yielded identi- 
cally the same results as in the case of butter, sliowing, therefore, that 
this growth-promoting and curative property of tlie butter is loeated in 
the butter-fat. Being soluble in the butter-fat, McUollum gave this 
unknown ^substance the name fat-soluble A. 

FaUFoluhle A Present m Liquid Portion of Butter- fat. —Osborne and 
Mendel succeeded in concentrating the fat-soluble A substance con- 
tained in butter-fat by fractional crystal! ijiation of the fat from alcohol. 
Thyv found that the fat-soluble A substance remains in the oily portions 
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— rtibose portions whicli have a low melting point~while other por- 
tions— those that have a high melting point — ^proved entirely ineffec- 
tive. This fact assists in explaining why beef fat, which also contains 
small quantities of this substance, is inueh less effective in its growth- 
promoting powers than the butter-fat The liquid portion in the beef 
fat is relatively small, 

Fat-Soluble A Not A ffected by Pasteurization, Neulralization, or 
Age. — Additional experiments showed that the 'lat-soluble A substance 
is of a stable nature, and that it is neither destroyed, nor its growth- 
promoting and curative effect lessened by heat, saponification, or age. 

Butter-fat boiled with live steam for several hours did not lose its 
biological properties. This is important, because it demonstrates con- 
clusively that tiie pasteurization of cream does not rob the resulting 
butter of its growth-promoting and curative properties. Pasteurized 
cream butter is equally valuable, therefore, from the dietary stand-point 
as raw cream butter. 

Butter-fat or butter, when completely saponified into a soap by ad- 
liiixture of alkali in excess, fully retains its growth-promoting and cura- 
tive properties. Butter soap so made, when fed to the rats, had the same 
biological effect as noniial buttc*r or ])ure bntter-fat. This fact is 
important, because it removes evtuy vestige of dr)ubt that the reduction 
of the acid in sour cream by the use of an alkali, as practised in so- 
called neutralization of sour cream, in no way destroys or weakens 
the growth-promoting and curative j)roperties of butter- Butt(‘r made 
from sour cream that has been neutralized has equal dietary value as 
butter made from cream that was not neutralized. Age does not change 
the biological value of butter. The changes which butter undergoes 
ill storage fail to deprive it of its growth-promoting and curative effect. 
Butter-fat held in the cold and at room temperature, in the light and in 
the dark, for ten months, when subsequently fed to rats wliioh had 
ceased to grow and had developed the characteristic sore eyes as tht‘ 
result of the absence in their diet of the fat-soluhle A, brought about 
resumption of growth to normal stature, and recovery and healing of the 
eyes. The biological potency in all samples of butter-fat held in storage 
was retained, and was equal to that of fresh butter or fresli butter-fat. 
This fact is important, because it funiishes indisputable proof that 
storage butter, relative to biological properties, is equally wholesome as 
fresh butter. 

Other Sources of Fat-Soluble A, — The only substances in which tbi* 
fat-soluble A has been found, other than butter and hutter-fat, are 
fat contained in the yolk of the egg, cod-liver oil, leaves of plants, and 
the fat of the vital organs. 

So-called Butter Substitutes cannot lake the Place of BuUer.—Thls 
discuasion makes it clear that there is no substitute for butter. So- 
called butter substitutes, all of which are largely made up of vegetable 
or animal fats, or both, cannot take the place of butter. They may 
have equal, or nearly equal, caloric value as butter, but thev lack this 
most important property, the fat-soluhle A, without which the diet is not 
(Xjmplete. Their suhstitution for butter in the diet of the family is 
jeopardizing the well-bebg, vitality, and maximum mental and physical 
development and vigour of the child, and to that extent limits the future 
greatness of the nation.^’ 
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Paper Manufacture in Australia. 

[Mr. I. H. Boas, officer in charge of Forest Products Investigations, 
Institute of Science and Tndusti*y, has supplied the following comment 
upon paper manufacture in Australia.] 

Australia has never made any serious effort to supply" her own needs 
in the way of paper. There are a couple of mills using imported pulp 
If taking brown papers, and also a few making hoards from straw, waste 
raga and paper, and such materials. It is necessary to stress this as 
such failures are held up by those whose interests would not be served 
by the establishment of an Australian paper-making industry, as show- 
ing that such an industry is not economically possible. 

So long as newsprint could bo sold in Atistralia at about £11 a ton. 
and other papers at corresponding rates, there w-as considerable doubt 
U.S to whether the industry w^as possible. Australia has no. large sup- 
jdies of softwoods, wdiich are used all the world over for paj)er making, 
and which are undoubtedly su|)erior for this purpose to the hardwoods. 
Softwoods can, of course, be grown here, as has been demonstrated by 
plantations in most of the States. It would, however, take many years 
before sufficient could be grown to supply even a ]>ortion of Australia’s 
nmls. It is necessary then to demonstrate the economic possibility of 
the hardwoods which abound in the Common wcnilth. Jt is a maxim 
in the paper trade, that hardwoods cannot be used. This is not tru(‘, 
hut it really expresses the fact that where there are softwoods in phmty, 
the hardwoods eannot compete with them. Everywlien^ om* meets with 
diseonragement when suggesting the use of hardwoods, but for aoim^ 
years thousands of tons of poplar have been used in the States, and as 
the .softwoods grow dear(*r and scarcer, more of tlie former must be 
used. liecently one of the largest pajier companies in Canada has be<n» 
experimenting with hardwoods for iriechauical pulp, and with con- 
siderable success, and now this company is using 15 per cent of hard- 
wood in its ]nilp for newsprint. Canada has more pulp w’ood reserves 
than any other eanntry, and yet a beginning has been made in using 
hardwoods. There is little doubt that the ]>roportion used wull be 
gradually extended. 

Granted the possibility of using hardwoods, there is nothing to 
prevent the growth of paper making in Australia. The price of labour 
in Australia is lower tlian in America, C’aruula and Norway, when* 
the indnstTy is chiefly centred. 

There are not a great many places in Australia suitable, as large 
suppliers of good water are ossential. There are v few places, however, 
where these can be found in reasonable proximity to wood ^?upplies. 

The Institute of Science and fudustry has begun experiments into 
the paper-making (pialities of Australian w^oods. The tvork is being 
carried out in Perth, AVe.stern Australia. So far no paper machine 
has been available, and the w’ork has been mostly confined to pulping 
and bleaching experiinents, and such papers as have been niad(* have 
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been liaiid made. By the generosity of the principal newspaper com- 
panies of Western Australia a model machine has been purchased, and 
will soon he erected at the paper laboratory. Already autoclaves for 
cooking the wood, a beater and bleacher, and all the chemical plant for 
.testing, have (been installed, and a great deal of preliminary work has 
been done. Karri and J arrah have been investigated, and now Spotted 
Gum and Blackbutt from New Soutii Wales, and Mountain Ash from 
Victoria, are being tested. In addition a good many grasses and other 
longer fibred materials are being examined to find a suitable material 
for blending with the short fibred hardwood pulps, to make a tougher 
paper. 

A great deal of work has to ho done to gain the necessary tiHihnical 
experience, and good progress has been made in this direction. The 
results so far obtained indicate that several of our hardwoods yield a 
‘high percentage of readily bleached pulp, which would make good 
book, magazine, or writing papers. The question of newsprint has not 
yet been tested, owing to lack of necessary plant. This will sooii be 
ribtaiiiable. 

It is too soon yet to state definitely wbat the economic possibilitie.s 
are, but it is .safe to say from results obtained, that it a mill were to 
be erected to work on imported jmlp, there is no doubt that at the 
start it would use a fair proportion of local pnlp, and as fiirthei* know- 
ledge is obtained, this proportion could be largely increased. This 
industry would, if established, give employment to many men. Tt 
would, l^lOI•eo^■(*l^ make use of much timber now wasted, ami Indjji the 
forest dejiartmeiits to more economically manage the forests, and ]m*- 
vemt fires, thost‘ deadly eiieiiiies of the forest. It would also help in 
keeping down tlu' [udee of paper, which enters so largely into tiie lif(‘ of 
the eommnnity. Lastly, it would destroy another of the fallacies that 
help to prevent the estahlislunent of industries in Australia utilizing 
local raw materials. 
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MILDUBA EESEAHCH COMMITTEE. 


Mildura Research Committee. 

Experiments with the Drying of Vine Fruits. 

By A. V. LYON. B.Ag.Sc. 

[The following interiui repoit of the work being carried out by the 
Mildura Researeh Committee, in eo-operation with the Institute of 
Scienee and Iiidnstry and the Victorian Departnient of Agriculture, 
contributes some iinportaiit information on the various processe-s of 
drying vine fruits. 'I'wo of the princijial problems dealt with have 
reference to the estimation of lo.ss in weight in }>rocess of drying and 
ihe dipj)iTig strength for sultanas.] 

Experimental work in connexion with tlie drying of Zaute currants 
and sultaii'^fl has been in progress for the past two s(‘ason.s. I'he follow- 
ing progress report shows the aim and extent of the investigations. 

The problems attacked were as follow: — 

1. (a) Estimation of loss in weight in process of drying, (b) 

Kelationsliip of the den.sity of the gra|)e juice to the loss 
of weiglit on drying. 

2. Dlpinng Sinmglh for Sttltana-^, — Relationshij) of the density 

of the graj>e jui(*e and the concentration of canstic-soda 
solution (at or near boiling )U)int) which will give .satis- 
factory nsnlts. 

it. llelation.shi]> of the strength ajid ieni j>( 0 ‘at nrt^ of dip to colour 
of <lrie<l fruit (sultanas). 


Loss OF Weioiit in l^KocKvSS OK Dkvjxo;. 

The following work was undertaken on each of a uunilxn* of samples 
of sultanas and Zante currants in the drying sea.son of 19H) and 11)20: — 
The density of tlie grayie juic*i^ was obtained by means of a 
Pyknometer, and the corresponding Bauine reading was 
ealculated from the formula — 


r>egreeH Bauine^ - 1 45 
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(Cirruhii’ to Rureati of StandHids). 


The calculated result was taken as a measure of the ripeness, as the 
density increased as the grapes ripened. 

The sample of fruit for testing was, in each ca.s<n composed of 
herries without signs of wilt, as obviously tlie den.sity of the juice 
imtreases as wilting progresses. 

The fruit (about 2 cwt. green) was weighed at the green and at the 
dried stage (unsteuuned). Determination of the suitable end point of 
dryihg presents difficulty, as the samples should be dried to a corre- 
sponding d%i^e in order that comparisons may he made. 
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In field praetlee, tliis stage is judged by sight and feel (slight 
squeezing of a handful). Thi.s method was adopted throughout these 
experiinents ; but the judgment of the exi)eri men tali st was tested by 
further cxpotsure of the dried fruit, for four hours, 1o note 1os», if 
appreciable. 

(1) If loss in clear dry weather amounts to per cent., it 
may be assumed that the fruit at the. first weighing wa>s insufficiently 
dry. The variation in weight when fruit distinctly under-dried is 
exposed until distinctly over-dried amounts to 5 or 6 per cent. 

(2) Tlie correct stage within this range depends on the judgment 
of the experimentalist, tliougli he may be guided by the fact that th(‘ 
first .step in loss of weight (from under-dried to suitably dried) takes 
place relatively more quickly than the second step (from .suitahly dried 
to over-dried). 

(8) With the equipment of the laboratory at Miklura it will he 
possible in future work to secure iiiiiforin results by measuring thr* 
amount of moisture in the dried samples. 

The following results were obtained, and arc typical of the g<‘))eral 
results : — 



A. 
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^ (4) Discu.sf<ion of Re,svlls . — To secure the maximum weight of 
dried fruit of good quality U obviously the aim of the viticulturist. 
The above results indicate that picking at an early stage (under 
Baume) is not a |»aying proposition in the c^ase of sultanas. Generally 
speaking, the Baume reading for currants is on a higlier level (about 
1®) than that of sultanas. Results indicate that, in the case of Zante 
currants, a Baume reading of 14 shows the ininiinuin stage of ripeness 
at which they can he profitably barvested. 

.Diffino Strength foe Sultanas. 

In field practice H is customary to dip the buckets of fruit in a 
caustic-soda solution at or just under boiling point, or to dip at a 
lower teinperature (190*'-195‘" F,), which involves the use of a ther- 
mometer. At the lower temperature, 15 to 20 per cent increase in 
quantity of caustic sada is required to give results similar to those 
obtained with the boiling dip. The desii^d condition prevails when 
the concentration ; of the dip is sueh that after immersion slight cracks 
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(almost imperceptible) appear oii a fair proportion of tlie berries. If 
fruit be. not cracked, the process of drying is prolonged; if over-cracked, 
the exposure of sugar remits. In the latter cas(», the keeping qualities 
of the fruit are })robably afiected, as granulation and massing are more 
likely to result when the sugar of separate berries can be brought into 
close contact. An additional fault in over-cracked fruit is the liability 
to (‘ollect dust on the exposed sugary surfaces while on the drying 
green. In the c{is(‘ of perfectly cured berries, this dust is largely 
removed in the ju’oeess of stemming and grading. The raising of dust 
on tlu^ drying green appears to be inevitable, since beavy loads of fruit 
are brought in at frequent intervals. Mucli good, ljowe\'e)% eonld be 
done by (U'e(*ting the separate portions of the drying plant iir such 
positions that a minirniim of traffic takes place in tlie iininediate vicinity 
of t]i(‘ racks. Tlie ])]*ocedure adoj)ted by the exjieri mental ist was to 
immerse a dip-tin of sultanas for two seconds. It is inevitalde by this 
method tbal tlie ))uni*lH*s in the bottom of tln^ bucket receive a slightly 
longer immersion tlnin thost‘ on the top. Tliis diframlty was overcome 
to some extent by irndining the tin, introdiicing the end into the solution, 
and passing the tin through the liquid in the form of a curve. This 
practi('(* i.s adopted by the majority of dip men. In this s(‘t of experi- 
ments, the following course was adopted with ea(di samjih^: — A weak 
solution of caustic soda (1 in 00) was prepared, and the solution was 
str<mgtlien(‘d, as required, liy adding an anuHint of caustic soda cal- 
culat<‘d to reduce the watei* relatively by 5 gallons to each .1 lb. of 
caustic soda. 'Prials were mad(‘ at each sti'cnglb, ami the addition.^ 
were continued until the bfU'rii^s became over-cracked. Maximum and 
miniimiui concentrations were recorded, repre^senting tia* range in 
concentration Avitbin wliicb results wi-re adjudged as satisfa(?tory. All 
dipping was done at boiling jioint. The figures obtained were ns 
follow : — 

Bauiuc Heading (as gallons of water to I Ih. of eaustie soda, moasuro <»f 
ripeness). (Commercial 99 per cent.) 

{a\ First Cracking. (/>) Ap])roaclnng On cr-cracking. 


12.1 

fiO 

40 

lJU 

50 

35 

13.8 

45 

35 


40 

30 

14.2 

40 

30 

14.75 

30 

20 


R.(‘.sults .show tliat tli<*re is a considerable range for a satisfactory dip 
at eacih stage of ripening. The cracks in the berries increased in num- 
ber rather than in size, as the dip Avas concentrated over the ranges 
given above. Variation in the lower figure will naturally occur accord- 
ing to the variations in the judgments of investigators. In the case of 
these experiments, the dip was held to be too strong when long trans- 
verse cracks appeared. The minimum concentration (set a) can safely 
be taken as a guide to a commencing dip. In field practice* there is ay)- 
pareutly no advantage in maintaining an exact concentration for eaclt 
stage? of ripeness. It will be sufficient to keep within tlie limits men- 
tioned above. 
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Alterations of Concentration of l)ip,~AAdiit(m of ]>otii caustic adda 
aiid water are necessary as the dip is being used. To make these addi* 
tiohs without altering the concentration of the dip to a harmful extent, 
presents difficulty. In many cases too much caustic soda is added^ 
Dilution by addition of cold water is then practicable, but this causes 
delay until the dip again boils. The other alternative (continuatiou of 
work and over-cracking of berries) is too often accepted. The hann- 
ful effe(*ts of this has been referred to elsewhere. 

In the operation of dipping, the solution in the tank is affected as 
follows: — 

1. There is coueentration by evaporation of water. 

2. The volume of the solution is decreased by the removal of the 
quantity wliich wets the bunches, 

3. There is probably some slight neutralization of the caustic soda 
by fruit acids. 

The net result is a concentration in strength and a considerable 
diminution in volume. 

An attempt to meet the problem was made as follows: — A dip tank 
was filled to the 50-gallon mark with a solution of .1 lb. of caustic soda 
to 30 gallons of water. One hundred buckets of sultanas were dipped, 
and water was added to make up to the 50-gallon mark. A second 100 
buckets were dipped, and tank again made up to the r)0-gallon mark 
with water. Tlirec^ samples of the dip were taken. 

Sample 1. At commencement of operation's. 

Sainple 2. After addition of water, 100 buckets having been dipped. 

Sample 3. After s('cond addition of water^ 200 buckets having been 
dipped. 

Sultana grapes (Bauine 14.3) were used in this'test. and all dipping 
was done at boiling point. 

The alkalinity of the various samples was determined comparatively 
by titration with dilute 11^)804. 

Discussion of Results, — Ilesults indicate that 1 lb. of caustic soda 
was removed by 300 buckets (approximately). This work is at pre- 
sent incomplete. Application on a larger scale and subsequent testing 
under field conditions is necessary for confirmation. 

Relationship of Strength and Temperature of Dip to Colour of 
Dried Product, — The colour of dried fruit is dependent on a number of 
factors. Chief among thcvSe are — 

(a) Conditions of green fruit (vigour, stage of ripening, sugar 

content, uniformity). 

(b) Weather during the diying period. 

(r) Distribution on drying rack. 

(d) Fungoid diseases due to attacks by parasitic fungi in fields 

and saprophytic fungi on rack" 

(e) Strength and temperature of dip. 

Discussion of Factors, — On vineyards which have been under- eulti* 
vgtiou for a number of years fruit frequently shows hon-unxfoi^^ of 
ripeuing, low sugar content,, and w of vigour, (shown early wilting 
Of berries). Obviously, on welhkept and weU-manured theie 
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harmful conditions are not so much in evidence. No great attempt has 
been made to specify the particular manurial operations necessiiry to 
secure fulfilment of the early promise of good yield, which invariably 
shows on old vines. 

The weather is an important factor. On the majority of fruit-diy- 
ing settlements bad drying weather is the exception. Trials in the use 
of evaporators have been made at Pyap (South Australia) by Messrs. 
Williams, Beverly, and Short. Their results up to date indicate that it 
may be payable to put evaporators into general usage, or, at any rate, 
to install the plant for use should bad weather arise. 

On the question of spreading on the rack, it is generally admitted 
that thin even spreading gives hast results. Shortage of rack room i« 
often responsible for the overloading of racks. Obviously, uniformity 
in- rate of drying and in colour cannot be obtained wlien some bunelies 
are buried. 

Diseased fruit invariably produces a bad sample. 

The effects of the saprophytic fungi can be largely minimized in bad 
drying weather by thin spreading, by complete covering during rain, and 
by a maximum of exposure to sunshine and light as soon as ]>ossible after 
the weather clearvS. The losses through the various moulds are very 
great, amounting to 20 jx^r cent, in bad easels, and, in addition, consider- 
able variation in colour results. 

The foregoing will .show that the? strength of dip i.s but one of a 
number of factors controlling the resultant colour of tlie dried product. 

Generally speaking, the quicker the process of drying the higher and 
more even the colour. Unduly weak dips are to be avoided, as they 
lengthen the drying period. Unduly strong dips certainly will hasten 
drying and help to give a good colour, but they must he avoided for rea- 
sons previously mentioned. 

Summary , — Reviewing all the features in the whole process, the fol- 
lowing points are chosen as toridiiig, in the case of a great many growers, 
to secure better results than are at present forthcoming: — 

1. Apply the Baume test as a measure for ripeness, and delay pick- 
ing, except in unusual circumstance.s, until juice gives a satisfactory 
test. 

2. Avoid over-cracking and under-cracking of berries. The range 
of concentration for a suitable strength of dip is a wide one at all stages 
of ripeness, but mistakes must occur unless the dip is made* up by mea- 
surement or by very careful trial. 

3. Clean out the dip frequently (at least every two days, if in con- 
tinuous use), as variation of concentration cannot be avoided. The dip 
can then he re-made at a suitable strength. 

4. Vineyards well cultivated and well manured give a more even 
sample of jfruit. 

5. Backs should be so placed that they receive a minimum of dust, 
and dried fruit being taken to the packing sheds should certainly be 
hovered. 

A space should be provided to secure thin spreading. 

The with the additions mentioned, and a 

further 
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Scientific and Technical Societies. 


LINNEAN SOCIETY OF NEW SOUTH WALES. 

At tli<» $^^i>tc»mhcr tlw following papers were read: - 

1. The Chemical Examination of Macrozamia a^nraliSf by James M. Petrm, 

J).8c., F.l.C., Linnean Macleay Fellow of the Society in Biochemistry. 

Macrozawia ftp^iraUs lias been regarded as a poisonous plant from the earliest 
days of the. State, and a complete summary of its poisonous record is 
given. In the leaves the. following constituents were identified; — Formic, acetic, 
valeritiiiic, and lauric acids; oleic, stearic, and higher fatty acids; a volatile 
essential oil; a phytosterol; a paraifm with the pro|)erties of triacoiitane and an 
tylefine having the properties of octodecylene. The »iuts contained per cent, 
of starch and much mucilage. In feeding experiments, white rats were giviui, 
with their ordinary foml, (1) crushed fresh leaves, (2) grated seeds, (3) the 
rich, fatty, and resinous components extracted from the leaves by ether, and 
<4 ) aqueous extracts of the leaves and the seeds. Tin? animals slunved no signs 
of Iwing allected after fi'cding for throe weeks. 

2. Two new Hymenoptera of the superfamily rrov.lotn/pifiw from Australia, 

by Alan P. Dodd. (Communicated hy VP. VP. Froggatt, 

A lanv genus is jiroposed in the family THapriidn, and a new species of 
f*roHoxgl.(ihw {Helgtidw), the former being a jirimary parasite* of the sliee|»- 
ihaggot flies. 

J. 'I he Geology and Petrology of the Great Serpentine Belt of New South 
Wales. Part IX. The Geology, Palaeontology, and Petrography of the 
Chirrabuhula District, with notes on adjacent Kegions. By Professor 
W, N. Benson, D.Sc., F.G.8., W. 8. Dun, and W. K. Browne, B.Sc., 
Section V. Petrography (W. K. Browne). 

The extrusive rocks comprise keratophyric tuffs of the Burindi and Knt- 
tung aeries, w'ith ^^hicli are interlieddcd soda rhyolite flows and tuffs and basalt. 
The Werrie serie.s consists of very decomposed basalts, (wcasionally slagg>'. 
Invading thes<^ and also the uiuleriying Kuttuiig and Burindi beds is an iiii 
mense series of sills and dykes comprising quartz keratophyre, quartz trachyt<*, 
quattz latite, andesite, lampropltyre, normal and albite dolerite, tes(*beinte and 
basalt. Attention is drawui to the jWiculiar association of calcic and alkaline 
rock-types linkcnl by intermediate types and evidently derived from a common 
stock magma. Jliough the dominant rocks in this area are intrusive, and tliose 
in the Paterson, Seaham, and Pokolbin districts arc elfiisive. the petrographical 
siniilarity of the Carboniferous igneous rocks in the two districts i.H most 
marked. 

4. Descriptions of new species of Australian Coleoptera. Part XVI. By 
Arthur M. Lea, F.E.S. 

Nineteen species and one variety of IHiropidm, 3 sjKJcies of Klaphodm, and 
3 species of Cwnohius are described as new. In addition, notes on .^synonymy, 

partly the result of examination of some of Macleay’s and Olliifs types 
frouj the Australian Museum, are given for 71 species belonging to 22 genera. 

ROYAL SOCIETY OF SOUTH AUSTRALIA. 

At the Septemlier meeting the following papers were read - 

1. “Autoclastic, Intraformational, Enterolithic, and Desiccation Breccias 
and Conglomerates/* by ProftJssor Walter Howchin. 

Tlie paper dealt with the literature of the subject and the numerous terms 
that were in use relating to the phenomena. A classification was suggested 
und^r two main headings, based on their respective origins, vis. : I. Byngemtic, 
(Deformation contemporaneous with deposition.) it Brngmetie. (Deforma- 
tiOhs that occur subsequent to dejpositiOii, ) Some South Australian examples 
■wit^re -exhibited, .and described. ■ ■ 
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‘I. DitropiduH and Allied (ieiiera (Coleoptera, (liryso melidw^’ )*v 
Arthur M. Lea, F.K.S. 

The paper contains deseriptioiiH of <»ne lu^w ^eiius and new species of 
Jeaf-eating heetU'S. 

:i, '• A Review of VhiUm crUpuft Rv (Order Polj placophora ) and its 
allies, with descriptions of three new sp4*eies/’ ))V Edwin Aslibv, 
F.T..S,, 

Tliia paper is tin* result of the examination by the authr.r of uuniy thou- 
samls of speeimenH of this group of most variable Ischnoclutons. 

The series dealt with range from Korth of Brisbane in (J^ueensland round 
the (Hiast to Espejance Bay in Western Austnilia. And from the southern side 
of Bass Straits round the 'rasinanian e<»ast to the D'Entrecasteaux Channel. 

An attempt has been made to assign tin* limits of tlieir resjiective 
habitats, and to define their distinguishing characteristics. A concise summary 
of these latter is given in the form of a tabic at tlie clovse of the pajier. 

4. An Observation on the Toning of Photograjdiic Silver images." bv .Arthur 
R, Riddle. 

.Among the exhibits were a plant f^hara (stonewort ) grown fnnn a spore 
that had been kept dry in a tobacco tin for 12 years, and a tadpole, the dovelop- 
imail 4>f who.si‘ legs bad l>een accelerated by the administration of a do.se of 
thyroid extracts lioth these were sliown by Mr. A. (5. Kd(|inst 


ROYAL SOCIETY OF 7V\SMANIA. 

At tin* Septeiiither meeting the following papers were read: — 

1. Nt}toihcrium Miichelliy The AiKUidicnlar skeleton, including the mamus 
and pes (hitin‘rto unknown), by H. Tl. Scott and CHve I.a>nl. 

Tlie [uxper dealt iti detail with the 4>steological finuiations of the feet of 
the N'ototheria. '1 hose luive never j)reviously been described, although thert^ are 
many separate hones in museum colleetions which have lieen relegated to the 
genus. Afl<‘r describing in detail the various c-haractcristics of these, and other 
portions of the specimen umler review, the authors apjtend various recapitulativi* 
notes on their stiidie.s to date. In the course of tlicse tliey ]»oint out that their 
aim has b<*eu to siiow that the rhinoceros type was not absent from the fauna 
of Australia in ages past. True to the structural type of the country, the 
animals retained the marsupial habit, simply grafting on to it the re.sults of 
that evolutionary trend that has culminated in other lands in the Perisscxlactylan 
b*MgnhiteH. dii.st how many groups Australia eould boast of we eanuot say, but 
apparently two at least were well segregated at the time extinetion overtook 
the race, One of these, the M (paoerathine grt.'up, manifested more development 
along the fighting trend than did the second or Lt'ptocerathbie group did; this 
is noticeable cliiefly in the alterations to the nasal i>ones for the attaclimeiit of 
the horn, tlie extra strenglliening of the neck, the gt-neral enlargement of the 
w’hokv skeleton to maintain a suitable poise, the <lilation of the skull walls to 
provide extra air c<‘lls to deaden shock and to e<mihine lightness wdth strengtli. 
America is said to have elaborated seven groups of rhinoceros-like Hiiiinals. It 
vemainH for the future to say what number actually existed in the Australian 
Zoogeographical province. As far as wx* know* wx liave fairly and impartially 
weighed every fact of ijiiportanee recorded an> or all workers in this par- 
tieular branch of palajoiitology, and the final result has been the several view's 
expressed in our short series of pai)ers of which the present constitutes No. 4. 
At a later stage we, hope that circumstances will peimit the whole c|uestion to 
txi dealt with in the form of a monograph. 

For the wdentific use of the skeleton of Xototherium Mitcheili we are in- 
debted to Mr. K, M. Harrisson, of Smithton, who generously placed the specimens 
at out disiposal for the purpose named. Mr. Harrisson has also })re8ented the 
whole 6f tlie remains to the Tasmanian Museum, Hobart, with a view to their 
future exhibition in that institution. 
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2. A descriptive catalogue of the osteolo^ical specimens relating to Bomo 
fcamaiMensis, contained in the Tasmanian Museum, by “W, Lodewy^ 
Crowther, 3XS.O., M.B., and Clive Ixird. 

For their iT)tro(luctor> remarks the authors state that during the course 
of the preparation of a pa|H‘r dealing wiUi certain r<H*ent valual)le additions to 
the Tasmanian Museum, it liecame necessary to revise the complete collection 
of tlie osteolc»gical specimens relating to the Tasmanian aboriginals. 

The }>resent list forms a n*cord of the largest single collection of i'steo 
logical remains of tlie extinct Tasmanian aboriginals. It embraces also, speci' 
mens concerning which data is being gathered for publication. Again, in the 
course of the work, additional particulars have been added to specimens already 
described in part. With the exception of the res<‘arches of Harper and Clarke, 
and, later, of H<*rry and Robertson, on certain ot the crania included in this 
li.st, none of the sfieeimens liave previously been described. 

The main portion of the paptT deals with 3(11 osteological specimens relal 
ing to the Tasmanian aboriginals — each bone being describetT. 

ROYAL SOCIETY OF VICTORIA. 

At the August nunding the following papers were read: — 

1. Organization of Science in Australia, by Profossoi T. H La by, M \ 

2. Note on the “ Dimpling” of (iranite Hills in Sub-Arid .wistralia, by »1 T. 

dut&on. 

3>ow scattered isolated Idlls of granite, ])raeticall> baie of vegetation, 
oeeur in sub-arid Western Australia. They have the rounded oxitline and tlie 
boulders due to spheroidal weathering, but, in addition, some have a di.stinctly 
dimpled appearance, due to the oecuiTence upon the sides of the hills of riK*k 
holes of various sluijK's and si/es. Tliese holes, or “ dimiydes ” may be scattered, 
or may be arranged along dcrinite lines (c.g., a drainage furrow in the hillside). 
TJie *' dimples ” are a variety of the normal rock or “ gnamma ” holes common 
in granite areas in inland Western Australia. Tlie various views as to the 
latter, i.e., didereiitial erosion, solution, and elfect of joints, are briefly stated, 
and held to apply, to some extent, at least, to the formation of the “dimples,” 
except that the effect of jointing lias not been noticed, and also that tlie 
mechanical action of water, where the dimples are in a furrow of erosion, must, 
to some extent, be responsible when the holes overflow^ after heavy rain, and 
the water passes from one hole to another by a series of low' w^aterfalls. 

3. An example of Gravitational Drift of Rock ZV6rw< in Parallel Lines m 

8ub-Arid Western Australia, by T. J. T. Jutson. 

GravUational JMfi of Hock Ih'hris in (/eneral . — A widespread surface 
covering of rock fragments is one of the commonest features in sub-arid Western 
Australia. It is due to the slow^ gravitational drift ot Hie fragments, and to 
tlie removal of the fine material by rain and wind. Only the hardest rocks 
travel any distance. As a general rule there is no particular arrangement of 
the rock fragments, but an exception to this is the subject of the pajior. 

Gravitational Drift of Bock Dehri^ in Parallel Lines , — TThe example occurs 
on the floor of J.ake Goongarrie on the eastern side of a quartz reef, which runs 
parallel to the strike, which is N.10®W. of the enclosing indurated black shales. 
The shale floor is gently inclined to the east from the reef, and the debris from 
the reef is travelling in parallel lines down this slope. There are alternate bands 
of this quartz d^bris^ and of practically^ bare black shales. It is suggested that 
the shales are being ditferentially eroded by ordinary weathering along their 
line of strike, and that the wind sweeps the material away, forming a furrow, 
and at the same time undermines the quartz fragments, which then topple for- 
ward into the furrow. The “ ridge/" lately occupied by the quartz, then becomes 
furrowed, and then again becomes occupied by quartz fragments. Thus the 
parallelism is maintained. As rain must flow across the furrows, it cannot be 
responsible for the latter. One objection to the suggested explanation is the 
difficulty of understanding how the parallelism can m maintained even under 
the special conditions postulated. The matter is brought forward so that farther 
instances may be found and studied. So far as known to the writer, there is 
no similar record. 

6.it2 
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At the September meeting the following papers were read: — 

1. Possibilities of Modifying Climate by Human Agency, with Special A]>' 

plication to South-Eastern Australia, by E. T. Quayle, B.A. 

The author seeks to prove — 

(«) ^Oiat the clearing away of the Mallee forest covering, and the 
substitution therefor of growing crops and grass, cause a 
very appreciable increase in the rainfall over the country to 
leeward of the improved area, especially in spring. 

(b) That similar results are observable in connexion with the irri- 

gation areas and Murray floodings. 

(c) Tliat the increased evaporation from these areas mostly causes 

increased rainfall upon the mountains, and, therefore, results in 
increases in the water supplies available for irrigation. 

These claims are cfVectively supporte<l by rainfall statistics, and by argu- 
inentH based upon analyses of rain incidence with the various winds upon the 
shores of l*ort Ifliillip Bay and Spencer Oiilf, i)roofs being <piot<»d that wet soils 
and growing vegetation evaporate, as freely as water surfaces. 

Stress is laid upon the economic importance of these results. 

2, Revision of the Genus Pultena^a, Part II., by H. B. Williamson. 

About thirty species of Pultentea are dealt with in continuation of the 
previous pai>er. Aflinities are discussed, and by ineaais of sliort descriptions 
and diagnostic drawings it is souglit to cle4ir up many confused ideas regarding 
the genus. Four lunv sp(*ciea are deserilwd and flve new varieties defined. Tw'o 
species have been reduced to varietal rank, and one species has be:*n restored. 

Mr. F. Chapman exhibited some remarkably well preserved fossil leaves, 
in which the venation stood out very distinctly. It was slatted that this feature 
of the clear venatif)ii seems to be due to the absorbent condition of the pipe-clay 
matrix, which separates the humic acid and other products of partial decom- 
position, The leaves shown w^ere all of Triassic age (Ipswich s‘rie.s), from 
Petrie’s Quarry, jirislwine, and included the Maidenhair trees and allies ((Mnkgo 
and Baiera) and a Fern, Tamiopteris. 

Mr. II. Barkley exhibited some interesting exarni>les of Fractures in (Gass. 

ROYAL SOCIETY OF NEW SOUTH WALES. 

At the September meeting the following })upers were read: — 

L “ Ibe Volcanic Neck at tlie B:i.sin, Nepean Kivei,” by Mr. (i. I) Osborrni. 

The general g<H)logical features of the neck were diseussed, and a detailed 
acernnt of the petrology of tlte rocks occurring tlicre is givcui. 

The iieck, wliich breaks through the Triassic risks at its surface out- 
crop, is filled with a fine-grained breccia, w'hicb is intruded Ijy basalt dykes and 
plugs. The formation of the neck w-itli the production of a long narrow vent 
has been etlected by exjilosive action concentrated \ipon a .weak fissure stricture 
lying transverse to the monoclinal fold in that locality. 

The Basin Neck has played an important part in the physiographic history 
of the WarTangainba and Nepean River systems in Caino/.oic timt‘s, the present 
junction of these two rivers being within the Neck. 

The neck, one manifestation of Tertiary vulcanicity, is genetically con- 
nected with the iliflercntial epeirogenic disturbance and quasi -senkungsfeld 
formation which aflected the Sydney-Blue Mountain area in Tertiary times. 

In the breccia there occur fragments of the jmridotites cognate with basalt, 
and foreign xenoliths of rhyolite, giieissic granite, and sandy limestone. The 
basalt contains only cognate inclusions of norites^ hyi)erite, harzburgites, 
herzblites. dunites, pyroxeniteSj and troctolite, the latter recorded for tlio first 
time in Now South Wales, The cognate melusions represent fragments of a 
. diflterenilato w solidified under plutonic conditions, d^he rhyolite inclusions 
may have come southwrard extension of the Kuttung series, tlie granitic 

rocks from h>ncle^^ terranes, aiid the calcareous clastic rocks from a now denuded 
roof of tipper Wlanamatta rocks. 
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Chief anK)ng petrograpliical features are the oecurrenees of two mineral inter- 
growths, viz., a granopUyritv one of pleoiuiste and diopsicle, and a graphk inter- 
growth of augite and picotite. 

2. Mr. K. H. Cambage, F.L.S., read a paper on.^ Acacia Seedlings, Fart VI,, 

in which the seedlings of seven Acacia speck^s are described^ 

He stated that one seed pod of Acacia Famesia^ia had floated in sea water 
for over eleven weeks, and another for over twelve weeks; and, as he had pre- 
viously denjonstrated that a seed of that species would germinate after having 
lieen immersed in sea water for three and three-quarter years, he considered the 
likelihood of the distribution of this species lieing sometimes effected by ocean 
currents was strengthened. The twinning of seedlings of Acacia asparagoideft 
was recorded, several seeds having produced twin plants. 

3. ‘‘On a Box Tree from New South Wales and Queensland,’* by J. H. 

Maiden, F.Tl.S. 

This tree, which is described as a new specit^s, seems to deserve the name 
of “ Narrow- leaved Box’’ better than all the boxes, its juvenile leaves being 
narrow-lanceolate, and its mature foliage almost as narrow. The fruits are 
small, and timber pale brown. It is one of the trees known as “ Malice Box.” 
Tt dilfers from Eucalyptus hicolor^ which has narrow juvenile foUag:<?, in the 
red timber and thick Imrk of the latter, and is widely dilfcrcnt from E. 
Woolhiana, R. T. Baker, which has broad juvenile foliage. It has la*cii collected 
from Gilgandra, New {South Wiales, to Southern Queensland, ami it is par- 
ticiRarly abandaiit in the Pilliga scrub. The type I'omes frinn Xarrahri. New 
South Wales. 
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Munitions of Peace. 


How the Deadly T.N.T, can be put on its Good 
Behaviour and Made to Work for its Living. 


By C. H. CLAUDY.* 

S HE world is but begitmiug to make u.se t)i‘ \U war-dev^ eloped 
ideas for peace-time pursuits. It was the war impetus to 
aviation which made transoceanic flights po«.ssihle. The war 
developed tlie radio telephone to a practical basis. It was 
war whicli showed this nation how to build ships and build 
them quickly. It was the effect of the war which produced a revolii- 
lion of trade practices, and convinced even ardent trades unionists that 
the artificial restrictions of apprenti(*oship measured in years where 
months would do was a mistake, though perhaps tliis realization came 
morc‘ in England tliaji in this country. 

It is one of the pleasant fiuu'tions of peace to make use of the 
doA'clopments of tlie art of war, but it is seldom that peace can use 
the material of war. Peace liarh no use of great guns, nor for whells, 
nor for armies, nor even for submarines. But ])t‘ace may us(^ the very 
tool of tools of war itself, if only peace will believe it. Tlie adaptation 
of T.N.1\ the terrible to peaceful work is one of the oddities of the 
aftermath of the great (‘onHict. 

T.X.'r. — short for tri-uitro-toluol--™cume into public notice only 
with the great war, although it has been known as an ex|)losive since 
the Ctivil War, at least in the laboratory. But it remained for the 
great conflict to bring it into |)romineiice, which was done hocaitse it 
offered an unusual degree of safety to the user, plus an efHciency as a 
bursting charge for high explosive slielb de})t}i bombs, mines, torf>odoes, 
and similar devices slightly greater than that of. other well-known 
explosives. 

The reader may ]>e wiirprised to hear T.X.T. s|)okeji of a.s a ‘Lsafe 
explosive. During the war there were, it is true, many disastrous ex- 
plosions ill both the manufacture and transportation, even in the quiet 
storage, of T.N.T. But the explosions were due to the hurry and care- 
lessness of speed and emergency, not to inherent lack of safety in the 
explosive. Had, for instance, dynamite or plain nitro-glycerine been 
similarly handled, there is small doubt that the unfortunate explosions 
would have been vastly greater in number. TsTeither nitro-glycerine, 
dynaniite, nor gun-cotton will stand what T.IST.T. will stand, which is 
the best reason in the world why this most terrible of war’s weapons 
should fii>d a secure place for itself in the uses of peace. 

, ^ ^ - * : 

>* Amerimv. 
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But its industrial use is new and almost untried, and because of tbe 
name of terror it aeqxiired during the war, many who wuld handle the 
familiar dynamite of the mine, the blast, the quarry, the tree stump, 
the log split, or the ditch-dig^ng operation fearlessly, shrink from 
T.N.T. That tliey shrink without real cause ha<s been demonstrated 
by careful and exhaustive tests conducted by the Bureau of Mines, 
winch has shown that it may not only be employed with greater safety 
but with greater effect than the familiar explosives of industrial use. 

Without going very deeply into the chemistry of the substance, it 
may yet be interesting to consider it for a moment as a substance rather 
than as an explosive. T.N.T. is produced by the action of nitric acid 
upon toluene in the presence of sulplnirie acid. Toluene is a soft- 
coal product, obtained as a by-product in the manufacturing of coke, 
coal gas, and coal tar. There are many nitro-tohienes, hence the dis- 
tinguishing of this particular one by the tri ” wdiich indicates its 
chemical composition. 

It ax)pears a® a pale, yellow crystalline substance, which darkens to 
a deeper yellow and a brown under the action of light. It is very 
slightly soluble in water, melts at about .177.9 degrees Fahrenheit, and 
can he cast, like any molten metal, wdien so melted, or dropped into 
water and solidified in globules or pellets. The T.N.T. allotted to the 
Interior I)e})artmeiit by the War Department from its large war- 
provided store, for allocation to peace U’ses by various Government 
activities, such as the Office of Ihiblic lioads, the Reclamation Service, 
the Indian Office, &c., is. in three grades, differing in the temperature 
at which it solidifies, and in purity. Pure T.N.T. lias a faint odour, 
tastes bitter, something like quinine without the permeability of that 
chemical on the mucous membrane, and is to some extent poisonous, 
though not fatally so without large quantities or great exposure. 
Nitro-glycerine is so ])Owerful a hean stimulant as to find a place in 
materia medica, and, as is well known, produces siwero headaches when 
allowed to come in contact with the person. T.N.T. reqiiii-es a much 
longer exposure to produce its characteristic effect — a rash or skin 
breaking out — and can be handled without danger if glove'; are worn, 
and it is not allowed 1o touch mouth, nose, or eyes. 

T.N.T. needs a more pow^erful detonator than either nitro-glycerine 
or dynamite. Tlie ©tatement that the extra powerful detonation re- 
quired for T.N.T. means increased expense for use is hardly borne out 
by tbe facts. A couple of pennies covers the extra charge (no pun is 
intended) with something to sjmre. 

T.N.T. is not so sensitive to friction as 40 per cent, straight dynamite 
(the familiar explosive of blasting operations), gelatine dynaniite, or 
even picric geid. It is less .sensitive to percussion than the dynamite 
and several other well-known explosives. It may he fired and burn 
peacefully, b\it it may be fired and turn its flame to a detonation, so it 
cannot he said to be fireproof. The results of the explosion of T.N.T. 
are six different gaees: carbon«dioxid^^^ oxygen, carbon-monoxide, 
hydrogen, methanej and nitrogen. The proportion of the poisonotis 

f ases produced is about forty-six to fifty-foirr^^^o the ’non-poisonous. 
'brty-six per cent, of poisonous gas as a rc^U of an explbsion i« too 
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much to permit the explosive so resulting Ixnng used safely in confined 
or underground work, unless ventilation is very good, or plenty of time 
can be permitted to allow the poisonous vapours to dissipate. 

The etficiency of T.N'.T. compared to other similar explosives is 
high. The Bureau of Mines determines relative efiiciencies by com- 
paring what is termed the ^^unit deflective charge '^ and the ^'rate of 
detonation.’’ The first defined as that weight of an exf)losive which 
will swing the ballistic pendulum the same di.stance as one half-pound 
40 }>er cent, straight nitro-glycerine dynamite.” In other words, the 
less the unit deflective charge the greater is the propulsive capacity of 
the explosive. Different grades of T.T^.T. give results varying from 
109 to 114 as compared with 100 for 40 per cent, dynamite. 

Rate of detonation ” is a measure of the ability of an e^xplosive to 
disrupt or shatter material in which it is exploded, in other words, it 
IS not only the amount of force exerted w'hich. counts in an explosive, but 
time during which it acts. A very homely example will make this clear. 
Supposing a piano weighing 1,000 pounds requires a |msli of 100 pounds 
to start it rolling across the floor. If a man push slowly until he 
exerts that required lOO-ponnd rolling pressure, the piano will move. 
But if lie hit it with a 10-pound sledge hammer, with a sutfleient force 
to exert a pressure of 100 pounds on tin* end, he will not move the in- 
strnmenf, Imt shatter the wooden end of it. 

It is so with an e.vplosive. It is not only the unit deflective charge 
which is of rrse, hrit the rate at which that dev(‘lo|>ed pressure takes 
effect. In blowing up a boulder of rock, a slow (‘xplosive may exert 
plenty of pressure and move the rock, while another, v\ith lialf the 
pressure, but mu(*]i more suddenly applied, may not .succeed in moving 
the mass at all, as a mass, but will .shatter it to fragment.s. 

Rate of detonation is measured in rneter-s per second, and with 40 
per cent, dynamite on a scale of 100 T.X.T. grades from 94 to 102, 
according to quality. The rate of detonation of 40 per cent, dynamite 
is about 4,772 meters per second, and T.N.T. varies from 4,482 to 
4,852 meters per second — approximatelv tlie .same. 

It is the’ shattering effect which made T.N.T. depth bombs .so valu- 
able in anti-submarine warfare. Several timo.s as iimch gunpowder, for 
Instance, in an ordinary ‘‘depth bomb” would, if exploded, in the same 
position do much less damage. It is the tremendous shattering effect 
of detonating compounds, such, for instance, a.s fulminate of mercury, 
which makes them valuable in setting off other explo.s^ives which have 
to be heavily jarred to explode. 

T.IsT.T, resists dampuess very well, and therefore can be used in 
damp holes, with proper precautions not to break cartridge cases. When 
exploded, T.H.T. gives off dense volumes of black smoke. 

It may be interesting, as giving an idea of the real power of such 
“high” exploBives as are here under consideration, to notice for^ a 
moment the results of what is known as the Trauxl block tests. Cavities 
are made in bldcks of lead and various explosives set off within these 
cavities. The increase of vohime in the eize of the cavity of a suV 
stance like lead, which stretches with great resistance without .shattering. 
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is a measure of the force of the explosive, and, on a basis of comparison, 
enables the chemist to determine the relative etfieiencies of the various 
compound® tested. 

Forty per cent, straight dynamite is here as elsewhere the comparison 
standard. Fifty per cent, dynamite rates 105.2, granulated T.N.T. 
113.1, 60 per cent, straight dynamite 120.2, and blasting gelatine 149.S. 
At the other end of the scale is black blasting, powder 10.5, with 40 per 
cent, gelatine dynamite 73, and the same percentage ammonia 
dynamite 75.5. 

Summing up, T.N.T. has proved itself a very tame servant; the 
teast of war has become the burden hearer of p^^ace. For shooting iip 
boulders, digging ditches, removing stumps, splitting logs, and similar 
work it is fully as tractable, every bit as safe, and entirely as efficient as 
40 per cent, straight dynaiuite. It gives complete detonation if pro- 
perly handled, detonates as completely under water, and can stand 
moderate immersion in wet holes. It is less sensitive than the dynamite, 
and is therefore as safe or safer to handle. 

And this, if you pleasf‘, is T.N.T. the terrible! 


Science it, / believe, nothing but trained and organized 
common sense differing from the latter only as a veteran may 
differ from a raw recruit; and its methods differ from those of 
common senee only so far as the guardsman* s cut and thrust 
differ from the manner in which a savage wields his club. 

HUXLEY. 
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luHvct PiKtfi und FinufiiH fHsrnsri<, hy P. J. KmM*, P.l.CJ., F.C'.S., xv -+- 

72 S. With jiiinjorouB ])latt‘S and illustration^. ( 'amhrid;>(.* Pniviusity Press, 
Priee As the aiitlior in liis prefatory remarks points out, })rat'ti('al workers 
in most soiontifie industries have a elioiee of sevtual stamlard works of re* 
f<*r<‘MCC hy wadl-recoynised e\}K‘rt.s to f»ui(h* tlieni in tlieir operations. In (treat 
Jtritain, ap|Mirently, tlie fruit-grower has not had this assistama*. and so Mr. 
Fryer’s aim lias heen to make good tins <leli<'i(‘ney. So far as tin* Pritish. fruit - 
giaover is <*oneerned. he has attained his o-hjeet. F<)r the fruit grower in Aus- 
tralia, however, conditions are so vastly «lilferent that niiieh of the data con- 
tained in tlris voluine w'ill not be of material assistance to him. .Many p<*sts. 
hot li insert and fungoid. hiel) iiitlict serious losses in other countries, are either 
unknown in Australia (U*. where existent, are of slight economic importama*. 
('onversely. manv’ insecd and fungoid jM*sts wliich cause great (l(‘slru('tion in thi^ 
country do very little damage in <ither countri(‘.H. Notwithstanding t'H‘ unavoi*!- 
able limitations of Mr. Fryer's work, the volume will he of eonsiderable value 
to fruit-growers the world (oer. lK*eaiis(> of Die wide (*\teut of general informa- 
tion it contains. 'rh|> autlmr is to bo coagra tula ted on the arrangement, as well 
ns the treatment, of Vus subject, lie opens with a seotioii explaining in what 
manm*!* trees are attacked bv insects and fungi, ami shows how the vitality of 
trees and sliruhs is vedueed. The next section expiaiiis how fruit trees live, ami 
what exaetly are the functions of Die leaves, trunk, hramhes. roots, tlowws, atnl 
fruit. Proceeding w ith i hcsi* ehmientary hut essential explanations, the anthfU’ 
devotes another section to the life-history of ins<‘cts. tin* clmnges which they 
undergo from the egg stage to the adult insect ; ami he includes a section de- 
scriptive of Hie hioa<i classilication of insects. Hy this means tlic fruit-grower 
is ouahled to arrive at a nrop«*r understanding ami appreciation of the prohleum 
with wliich he is facrod, and how lie.sl to ileal with them. Tlie various stages of 
Die metaniorjihosis of iiidnidual posts is also de.scrihed and frc‘(]iiently illustrateil. 
in some ease,s with coloured j>lates. A few notes on the distrilmtion and life his- 
tory of each are given. I'fjo economic imjmrtauce of eacli pest is aUo indicateil 
under a variety of headings such as *’ Trees Attacked,*’ “ Fie<piency of Pest," 
“ IVaturo of Attack,’* ** Degree of Damage," '* Reinetly," and ' (’alendar of 
Treatment.*’ Jnseeticides are diseuase,d at length, ami dear and explicit dircc- 
tioufi are given regarding the ])reparation of spraying compounds. Tlier<‘ is urgent 
need for a similar work dealing with insect and fungoid pests in Australia, 
and the entomologist who follows along the lines laid down hy Mr. Fryer would 
deserve the grateful thanks of all thos<^ intere.steil in fruit growing in this 
country, A great deal (>f data has been published from time to time in various 
publications throughout the Commonwealth, but nothing so comprehensive ami 
helpful as Mr. Fryer’s w^)rk has yet heen puhlished in Australia, 'the fruit 
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industry is rapidly, Iwcoming of enormous im]>ortattee to jiLuatralla^ and the prac- 
tical man needs all the assistance he can obtain from seientifle workers to help 
him in his daily work. 

Reports on Hides and ^kins {Indian Trade Inquiry) ^ by the Iniperlal Institute; 
John Murray, Albermarle-street, London.— ^le raw cow hides (kips) exported 
from India are normally of the value of about £4,000,000, and before the war 
were principally taken by Germany and Austria. Other outlets have necessarily 
to be found for them, ami tlu: reports outline the steps taken to attain this end. 
Thi^ trade in raw' Indian cow hides is described, and other subjects dealt with 
are the improvement of tiie quality of Indian hides, the trade in Indian buffalu 
hides, the trade in Indian goat and sln^ep skins. A summary of general informa- 
tion prepared for the Committee is ap|)ended. 

Reports on Oil ^cfAis {Indian Trade Inquiry)^ by the Imperial Institute; 
John Murray, Alhermarle-strect, London,— The publication contains a report on 
the trade in Indian oil seeds (with two appendices) and the Indian trade in oil- 
seeds, together with a summary of general information prepared for tlie Com- 
mittee. 
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EDITOR’S NOTES. 

The columns of this Journal are open to all scientific workers in Australia, 
whether they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Paper Manufacture in Australia. 

n .N tlu‘ October number of this Journal, Mr. I. H. Boas, the 
ofK(‘(*r in charge of the Forest Products Investigations, 
:illu(l(*d to the experiments being carried out by the Institute 
info the paper-making qualities of Australian woods. An 
irnportant point mentioned by liini was that one of the largest paper 
companies in Canada was now using 15 per cent, of hardwood in its 
pulp for newsprint. Later information has tx^en received that the pro- 
portion of hardwood pulp has been increased to 25 per cent. Compelled 
by the world-wide scarcity of softwoods, tln« company has, as the result 
of its experiments, exploded the fallacy that hardwoods could not Ik* 
utilized, and has translated into commercial ])ractice the discoveries of 
its laboratory. 

This fact is of considerable interest to Australia. Mr. Boas stated 
that Australia had never made any serious attempt to supply her own 
needs in the way of paper. Yet, although the possibilities of such a 
development have never been explored, it is generally accepted that 
large-scale utilization of our hardwoods for paper-making is too stupid 
even to contemplate. It is well within the memory of the present 
generation when the idea of growing wheat for export in New South 
Wales was ridiculed. Nature had intended that country as a sheep and 
cattle and such it ought to remain. Almost every development, 
aia077.--2 641 ’ 
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either of primary or secondary production, in Australia has been under- 
taken against the strongest o})po8ition — an opposition based largely upon 
technical ignorance, or lack of confidence in the people and in the 
country. When the manufacture of steel was suggested, it was thought 
that the height of absurdity had been reached. To suggest an inquiry 
into the practicability of making paper in Australia from Australian 
timbers therefore involves grave risks. 

Laboratory experiments carried out by the Institute encourage the 
belief, however, that satisfactory results can be obtained from the use 
of hardwoods. If these experiments are confirmed by experiments on 
a larger scale, the way to the establishment of a new and important 
local industry will be opened up. There are now good prospects of 
this intermediate step being taken. It is estimated that a sum of 
£10,000 will be required for the purchase and erection of the necessary 
plant to permit of tln^ laboratory results being interpreted on a com- 
tnercial basis. The Minister for Trade and Customs (the Hon. W. 
Massy Giwne) has j)roniisfd to make £4,000 available for this purpose 
if the remaining sum is contributed by persons interested in the estab- 
lishment of the industry. The Forestry Commissions of New South 
Wales and Victoria also have each agreed to donate £1,000 towards the 
work. Requests, accordingly, have been addressed to various private 
firms for small contributions, and it is anticipated that the full amount 
'will shortly be obtained. 

One of the objections frequently raised against experimental work 
in the past (and its echoes are still heard) is that, even should pulp 
of sufficiently good quality be obtained, our forest resources are utterly 
inadequate to provide continuous supplies of raw material. Forestry 
experts do not aharf5 this misgiving. Several experts competent to 
.express an opinion upon this point unhesitatingly affirm that supplies 
of timber can be readily obtained. 

Mr. Boas has pointed out that it is too soon yet to state definitely 
what the economic possibilities are; but it is safe to say, from results 
obtained, that if a mill were to be erected to work on imported pulp, 
there is no doubt that, at the commencement, it would use a fair pro- 
portion of local pulp, and as further knowledge is obtained, this pro- 
portion could be largely increased. It would, moreover, make use of 
much timber now wasted, and enable the Forest l>epartments to more 
economically manage the forests. 
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BAUXITE DEPOSITS IN AUSTRALIA. 

lij view of the fact that bauxite is the chief source for the uianufae- 
ture of aluiiii Ilium, coiisi(l(3rahlo interest is attacihed to a report issued 
b;y Mr. A. Gibl> Maitland, Geological Survey Department of Western 
Australia, on the bauxite deposits of that State. Owing to the very 
great extent of those residual deposits for which the term “ laterite ” 
has been officially adopted, Wtjstern Australia possesses an asset of 
great value. Some of these lateritic dejiosits have ht^en utilized in the 
past ajs a source of iron ore for fluxing purposes. Some of th(‘ laterites 
have been proved to he highly aluininous, ap])roaching very closely in 
composition the bauxites of Europe, America, and IiuHa. So far, the 
most extensive aluminous deposit yet known in Western Australia is 
that which caps the Darling Range, and is situated in close proximity 
to railway lines connecting with the inetropoli.s, hence no serious diffi- 
culties arise in connexion with transport should the exploitation of the 
deposits be undertaken at any time. 

The analyses of th(‘ Darling ILinge latevites show llial iliey can be 
grouped as follows: — 


Acid soluble, Al.^O;,, undev 

d5 per C 4 .nt. 

20 

f, iy „ from 

35-40 per cent. 

. . 15 

„ „ ,, from 

40-45 per cent. 

0 

„ ,, from 

45-50 per cent. 

5 
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Mr. ‘Simpson states that the working of the lal(*rite (lc‘j>o.sits would 
present no serious difficulty, and that it appears that what is known as 
the Serpet Process ” renders the utilization of some of the aluminous 
laterite deposit.s quite possible. By this process, bauxite and coal are 
heated in an electric furnace with tin* production of aliiininiiim nitride; 
this being treated with a solution of caustic soda forms sodium 
alurninate and ammonia. The alumina is extracted from tin* aluininate 
In the usual way, and the ammonia converted into the valnabh^ manure, 
ammoiriuin sulphate. Mr. .Simpson states tliat the de]K)8its might be 
developed by — 

(a) exporting the raw material for use in alumina factories, 

(b) manufacturing pure alumina locally for export to 

aluminium works, or 

(c) manufacturing the metal in the State. 
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The local manufacture of pure alumin.a would, on the whole, seem to^ he 
the one most practicable, and need not involve any very heavy capital 
expenditure. Aluminium being producible from bauxite by means of 
the electric furnace, it naturally suggests itself as to wb ether the coals 
of the Collie Field could not be utilized for the production of the 
electric power necessary for this and any other allied purpose. 

INDUSTRIAL OXYGEN RESEARCH IN UNITED STATES 

OF AMERICA. 

As the result of a gift of £1,000 hy the Besearch Corporation, of 
which Dr. Frederick 0. Cottrell, Director of the Bureau of Mine.s, is 
the founder, and Elou IL Hooker the president, research work is to 
he undertaken by the Harvard Engineering (School, under the direction 
of Professor II. K. Davis, in the manufacture and industrial uses of 
oxygen. In consideration of its financial support, any patents ensuing 
from the researcli will become the property of tlie Rosearch Corpora- 
tion. Dr. Cottrell estimates tiie production of oxygcui in the United 
States at 3,000,000 cubic feet, or about 130 tons, over 95 per cent, of 
which probably is usf‘d for cutting and welding purposes. The Linde 
Air Products Co., u.sing tlie Linde process and operating about 50 
licpiefaetion plants, and the Air Reduction Co., using cliiefly the Claude 
process, |>roduce about 75 per cent, of the oxygen consumed, which they 
compress in steel cylinders and distribute to the trade. The remaining 
25 per cent, is obtained by electrolysis in several hundred piivately- 
owned installations producing gas for immediate industrial consumption 
in the plant. At Muscle Shoals, Nitrate Plant No. 2, were installed 
30 of the largest-sizo (taude units, primariily for the separation of 
nitrogen ased in the production of cyaiiamide. If this installation, it 
is stated, were used for oxygen production, the daily output would about 
equal the total oxygen production noted above. The great economic 
iiYiportance of oxygen res<^arch, and the value of increased knowdedge 
of cheap and efficient methods of separation of this gas, jjarticularly to 
the metallurgical industries, will be recognise d by the fact that a single- 
blast furnace, with a daily j)roduction of 500 tons of pig-iron, requires 
to have blown into it for this yield a volume of air containing five times 
the oxygen ]>rodncf^d daily by present methods and resources. 


BAHIA GRASS.* 

A large number of species of Paspalum are native to Florida. These 
are generally known as blanket grass or water grass, hut sometimes as 
goose grass. In addition, several valuable species have been introduced 
from 'South America, including Dallis grass (Paspalum dilatatum), 
Vasey grass (Paspalum larranyagai)^ and, lastly, the species here dis- 
cussed, Paspalum, notatum^ native in South America and northward to 
Mexico, for which the Bureau of Plant Industry suggests the name of 
Bahia grass. It gives most promise as a pasture grass. This was intro- 
duced into,f;he United States, in 1913, by the Bureau of Plant Industry. 
Another introduction was made in 1914. 

“ JlbridA Agrieurtural 15xpcrim<>Bt Station, GalnesvlUc, Fla. 
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Bahia grass was first planted at the Fk)rida Agrienltiiral Experi- 
ment Station in May, 1913. The original plot is still grow-ing. From 
the very first, this grass gave promise of bf iiig valuable. 

On 3l8t March, 1915, a plat of Bahia grass was planted in the 
pasturti on the Experiment Station Farm. The ground was ploughed 
and a go<Kl seed bed prepared. Plants were taken from the original seed 
bed and set out in rows 24 iiicht\s wide, with the plants 24 inclies apart, 
in the row. Two rows, each about 200 feet long, were planted. The 
plat was fenced to keep ofi the stock. The grass made a good growth 
the first summer, and a good crop of seed was produced the first season. 
The latter j)art of Sopttunber, 1915, the fence was renioved, and cattle 
have pastunHl on it, both winter and summer, since that time. During 
the past four years the grass has been subjected to h(‘avy pasturing. 
Notwithstanding this fact, it has continued to grow, and has made 
a complete sod over a space now 10 to 12 feet wide. In addition to 
this, a large iiuinher of individual plants have sprung up adjacent to 
the ))lanting, indicating that the seed lias bec^n scattered by the cattle, 
birds, or wind. 

This is, \v(\ Indieve, a new method of testing the \'alnc of a grass 
for pasture. A grass to be of value for pasture sliould, in addition to 
being nutritious, have good staying (jualities. That is, it must stand 
luird and <*lose pasturing under all conditions. A grass that needs to 
be nursed and coaxed after it is once established is not desirable for 
pasture purposes. 

I'he metliod here emidoyed gives information on two important 
points, namely, the ability of tlie grass to spread and make a good 
sod while being pastured, and its palatabllity to cattle. The results of 
this test show that Ihiiiia grass will spread and make a (U)mplete sod 
under pasture conditions, it ha.s also shown tliat cattle like this gra.ss, 
as they graz<* on it at all seasons of the year. 

Bahia grass seems best adapted to a ratlier moist soil. This doe^ 
not necessarily mean a low, poorly-drained soil, but ratlujr one that holds 
moisture well. However, it has betm grown on ratljer dry sandy soil 
on the Experiment Station grounds with fairly satisfactory results. It 
is not likely to be of any value when planted on' dry sandy ridges. 
Neither is it likely to be a success when grown on land that is subject 
to overflow, especially wdiere the water stands for several days. The 
original seed, plat and the plat in the pasture are both on land which 
is ordinarily considered first class farm vsoil in Florida. 

Bahia grass is rather sensitive to cold. A temperature of 34 to 
2^6 degrees will nearly always kill all green growth of this grass. The 
roots apparently arc not injured by frost or light freezes. When 
moisture <?onditions are favorable, growth starts in the spring, about 
the same time as other perennial grasses. 

No commercial seed of this grass is yet available, hut efforts are 
being made to establish a supply. It seeds freely in Florida when not 
pastured. When onc^e established, it should not be a difficult matter 
to father the seed for additional planting. 
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HOW TUBERCULOSIS SPREADS AMONG CATTLE AND PIGS, 

The extent to which bovine tuberculosis, if uiioontrolled, runs its 
course through a herd of cattle is shown in a recent report received by 
the United States Department of Agriculture from one of its field 
inspectoi^s in Illinois, and published in the Weekly News Letter 
Every animal in a herd of grade Holsteiiis and Jerseys re-acted to the 
tuberculin test. The herd consisted of 14 cows, 2 calves, and 2 bulls. 
Upon post-mortem examination, six of the animals showed sueh exteii- 
sive lesions that the entire carcass was condemned and destroyed. All 
of the other re-actors likewise showed lesions, though not of such an 
oxteiisive nature as to necessitate destruction of the carcass. The fact 
that every animal in the herd re-acted and showed lesions makes the 
case one of the most striking ever recorded. The danger of tuberculous 
cattle to swine was further demonstrated by the sale of hogs from this 
farm early in the year. The first lot of 21 hogs sold showed such 
extensive lesions of tuberculosis upon post-mori&m that the packing 
company refused to accept the remaining 50. These w^ere subsequently 
sold to a local shipper, and their identity and destination are not known. 
If the swine are still alive, they are niuloubtedly a menace to other 
stock. The Bureau of Animal Industry cautions swine-owners against 
purchasing stock from farms where either ttilx'rciilous cattle or swine 
are kept. The Bureau inspector also rejiorted that, a week after the 
shipment of hogs had beem made, a milch cow — ^a chronic coiigher — had 
died, and the younger stock was allowed to devour the carcass. Such a 
practice is responsible for a great deal of tuberculosis among swine in 
the United States. According to Bureau officials, the facts stated should 
cause any live-stock fanner who finds tuberculosis among his bogs, or 
whose shipments of hogs are refused because of extensive lesions of 
that disease, to have his herd of cattle tested promptly. Unless the 
origin of infection is known and removed, tuberculosis is liable to run 
its course among all the cattle and fswdne on the farm. 


INDIAN MANGO. 

The East Indian mango, states the W^^ekly News Letter, is one of 
the great fruits of the world. To those who have really tasted the good 
sorts of it, the peach loses its platx^ of highest honour. But the early 
travellers were more interested in describing its peculiarities than in 
extolling its wonderful fragrance and the depth of its flavours, for they 
told the plum and cherry eating inhabitants of the British Isles that 
the mango resembled a ball of tow soaked in turpentine and molasses, 
and said, further, that in order to eat it you must undress and climb 
into a bathtub, and that, after yon ate it, yon must comb its yellow hair- 
like fibres out of your teeth. No other fruit in the world has been so 
maligned. The mango trees, which are now loaded with their golden 
fruits in Squlih Florida, are so valuable that the mayors of the towns 
of South Florida are being baseeched to keep the boys from stealing 
the fruit from the treeii, not because tbey are balls of tow soaked in 
molaises and turpentine, but because, as they hang on the t^ee, they 
are worth 25 or more cents api^e, and a boy can iip a 5 dollar bilFs 
yt^orth in the time it takks to tell about it. The Ofee of Foreign Seed 

: 646 ' ■ 



EDITORIAL. 


and Plant Introduction of the United States Department of Agriculture 
has assembled, through the work of its explorers, and through exchange 
with the British East Indian Departments of Agriculture, one of the 
largest (jollections of selected mango varieties in the world. There are 
now fruiting at the Plant Introduction Field Station, Miami, Fla., 
about twenty varieties this year, and these represent the seleetions from 
more than 70 »sorts of this great fruit. fSonie of these have siuircoly 
more fibre on them than a free-stone peach, and can be cut open length- 
wise and eaten as easily with a spoon as a Rocky Ford cantaloupe. 
They have an indescribably agreeable aroma, reminiscent of pine- 
apples. The mango tree, when it is in bearing, is a gorgeous sight, for 
it is a large long-lived tree, and the golden-yellow fruits, as they hang 
in great cluster.^ from the dark-gre(*n foliuge, make one of the great 
tropical plant sights of the world. 


RICE EXPORTS TO JAPAN SHOW INCREASE FOR FIRST 

QUARTER. 

The United States exported more than 300,000 lbs. of riee to »Tapan 
during the first three months of this year, according to figures of the 
Bureau of Markets, United State’s Dejiartrnent of Agriculture. In 
contrast, less tliun 1,000 lbs. of this commodity were* exported to Japan 
during the entire year of 1019. The average rice exports of the United 
States to all countries during the ])eriod 1910-14 were less than 

20.000. 000 lbs. a year. To-day, the exports range from 80,000,000 to 

60.000. 000 Iks. a month. This enormous export business lias bf^en made 
possible by the development of the rice industry in California, based 
upon experiments niad<‘ by Departnumt of Agriculture s<‘ientists in 
growing rice in communitiPvS where it was said to be impossible to grow 
this commodity. The first commercial field of riee in ('alifornia was 
planted in the Sacramento Valley in 1912, There are now a dozem rice 
mills in operation in this State, which handled £4,000,000 worth of 
riee last year. There is an almost unlimited opportunity for future 
development of this industry in the United States, say the Ilepartment s 
specialists. The rice-growers are most enthusiastic ov(‘r the outlook, 
and declare that they are going to teach the AiiK’riean ])eople that rice 
is one of the finest foods in the world.’’ 


IMPROVED MINE-RESCUE METHODS AND APPARATUS. 

The Mine-rescue Apparatus Rt\seaix?h Committteo of the Depart- 
ment of Scientific and Industrial Research have presented their second 
report to the Advisory Council of the Department, on whose recommen- 
dation it has now been publi.s^hed. The work described in the report 
relates chiefly to experimental results obtained during the last two 
years since the publication of the Committee’s first report, and to the 
description of new or improved mine-rescue methods and apparatus 
which are the outcome of the investigation. The report is divided into 
four parts:— I. Physiological coibsiderations and experiments; II. 
Deaths due to^ rescue apparatus ; III. Approval of mine-rescue appa- 
ratus; TV. MisceU^ and two appendices are included — I. The 
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Briggs’ compressed oxygen mine-rescue apparatus ; II. Fitness testing 
witS the ergoiiieter. Copie-s of both the first and .se(H)nd report of the 
Coiuinittee (price — Is. 9d., by post Is. lid.; and 2s., by post 2s. 2d., 
respectively) may be obtained directly from H.M. Stationery Office. 


INDUSTRIAL FATIGUE. 

The first annual report of the Industrial Fatigue Research Board 
(H.M. Stationery Office) contains an interesting record of work com- 
. pleted or in progress. Of the four reports already issued, that of Dr, 
Vernon, dealing with tluj influence of houivs of work and ventilation on 
output in the tin-plate industry, is the most extensive, while the report 
by Mr. Major Greenwood and Miss Hilda Woods, upon the ineidenee 
of imhistrial accidents (the statistical theory of this investigation has 
been further developed in a paper by Messrs. Greenwood ami Ynlc, 
published in March, 1920, issue of the Journal of the Royal StatisUcal 
Society) suggested some important problems which the Board proposes 
to study further. Mrs. Osborne’s paper on the <)utj)iit of female muni- 
tion workers, and Dr. C. S. Myer’s analysis of the results obtained in a 
factory after the introduction of motion study, are also of interest. 
Amongst investigations not yet completed, that on the relation between 
length of shift and fatigue in the iron and steel industry, intrusted 
to Dr. H. M. Vernon, is almost ready for publication, and progress has 
been made with inquiries into special conditions affecting the cotton, 
boot and .shoe, and silk industries. The Board has a large number of 
tasks in hand, and it is yet too early to decide Avliich are lik{dy to be 
most remunerative. It is, however, clear that earefnl thought has been 
devoted to the organization of research, and we have no doubt that the 
outcome will be of the greatest benefit to both em|»loyers and employed. 


SANDALWOOD OIL. 

The sandalwood industry in Western Australia forms the subject 
of a note in a recent issue, of the 'Times Trade Supplement. It is much 
to be regretted that, in season and out of season, attempts are made to 
persuade those who do not know to the contrary that the differeneij 
between the true sandalwood oil of the British Pharmacopceia and 
the Western Australian oil of the isarne name is merely an academic 
one. ^ In the note in question it is stated that one spe(‘ies of Santalum 
growing in the State has yielded an oil similar in most respects to 
Mysore oil, but with an average rotation of 2 de^ees. Investigation, it 
is claimed, has, at all events, shown that the lowest quality of refined 
Western Australian oil i.s equal, medicinally and therapeutically, to the 
Mysore oil. This claim, it is suggested, cannot be substantiated, and 
would mean that 70 per cent, of the alcohol, whatever " it 
may be, present in Western Australian oil is as active, medici- 
nally, as 90 per cent, or more of true santalol present in 
the Indian oil. The real facts are, it is stated, as follows: 
— The Western Austmlian oil is distilled from a species of 
%ntalum which yfelds a quite different oil from that of Santalum 



EDITORIAL. 


alburn, from which the offieitil oil in tiio British Pharmaeopmia is 
obtained. Its charai?tei*s and composition are quite different from 
those of the olBcial oil. It has been well known .siiuje about 1875, and 
repeated attempts have been made to popularize it. It is not legal to 
sell it in this country as medicinal sandalwood oil, and the only proper 
method of dealing with it is to get experts to make therapeutic tests, 
and, if successful, to approach the Oeneral Medical Council and try 
to persuade them to recognise the oil officially. 

[The Inatitiite of Science and Industry has already taken steps to 
ascertain the chemical and tlierapeiitic cpialities of Australian sandal- 
wood oil with a view to its inclusion in tin* Ih]\ — Ed. 8c. d* In(L\ 


FORESTRY EDUCATION. 

The British Empire Forestry (Conference, which met in London 
during July, adopted the following resolutions on forestry education, 
which the delegates arc to bring to the notice of their respective Govern- 
ments: — It should be a |>riinary duty of forest authorities throughout 
tlie Empire to establish systematic schemes of forest education. It 
has heen found, for climatic and other reasons, that it would not be 
possible for eacdi i)art of the Empire to establish a complete scheme of 
forestry education of its own, and therefore it is essmitial that those 
parts of the Empire which are willing and able to establish complete 
systems sliould, as far as jiossible, frame such schemes with a view to 
combining for meeting the needs of those parts whieh can only them- 
selves make a partial provision for their requirements. Part of this 
subject has been dealt with by a (Committee, whosk^ report, which refers 
mainly to the liigher training of forest officers, is u[)proved by the 
(vonferenee. The maiji [)rincijdes embodied in this report are as 
follows: — 1. That one institution for training forest officers be estab- 
lished in the United Kingdom. 2. That students be selected from 
graduates having taken honours in pure or natural science at any 
recognised University. 8. That it be an integral part of the work 
of the institution to arrange supplementary courses at suitable centres 
for students requiring special qualifications and also special coivses 
for forest officers from any part of the Empire^, whether at the institu- 
tion or at centres of training in otlK*r parts of the world. The Govern- 
ments should recognise tlum* courses as part of the ordinary duties 
of the forest ofiicers at any time during their service, and the Govern- 
ments concerned should give special facilities to forest offi(?ers in their 
service to attend siidi courses. 4. That a Department of Research into 
the formation, tending, and protection of forests he associated with the 
training instiUition. 5. That enoourageraent should he given to the 
existing provision made by universities and colleges for forestry in- 
struction for thosc^ who do not dasire to take the full course suggested 
for the forestry service. It appears that this is especially applicable 
to the United Kingdom. It is also desirable to make adequate provi- 
sion for woodmen’s schools for the training of foresters as distinct from 
those which are intended for forest officers. 
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NORTH AMERICAN FOREST RESEARCH. 

Tlie National Research Council reports that it has published a com- 
plete summary of all of the scientific investigations upon forest 
problems which are now under way in the United States and in Canada 
as a bulletin upon ‘‘North American Forest Research.” This bul- 
letin was compiled by a Committee of the Society of American Foresters 
composed of: — Earl H. Clapp, Assistant Forester U.S. Forest Service; 
Clyde Leavitt, Commissioner of Conservation of Canada, Ottawa; 
Walter Mulford, Professor of Forestry, University of California; 
J. W. Tourney, Director of the Forest School, Yale University; 
E. A. Ziegler, I)ijx>ctor, State Forest Academy, Mount Alto, Penn. In 
this bulletin 519 different* projects for investigation are described, 
including the reforestation of cut-over areas, the replacement of timber 
cuttings by natural growth, the control of insect pests and funguis 
diseases of forest trees, beneficial modifications of lumbering practice, 
the preservation of timber in use, the utilization of by-products, and 
the relation of forestry to rainfall, control of flood waters, grazing, &c. 
The importance of the most penetrating study upon the conservation of 
our remaining forest resourcos is brought home by tlie recent announce- 
ment of the Forest Service that three-fifths of the original timber of 
the United States is gone, and that we are using timber four times 
as fast as we are growing it.” The annual consumption in U.S. A. of 
lumber alone is over 300 board feet 2)er capita, and of newsprint is 
33 pounds per capita. Out and burnt-over forest lands in the 
United States, now waste territory, equal in area the whole of the 
present standing forests of Denmark, Germany, Holland, Belgium, 
France, Switzerland, Spain, and Portugal. The total population of 
these countries i.s about 152,200,000, nearly 50 per cent, greater than 
the population of the United States. 


INSECT PESTS. 

In connexion with tropical agriculture, attention has been directed 
to the question of the influence of the condition of the host-plant on 
infestation with sucking insects. It is believed that such pests as 
thrips on cacao and froghopper blight on sugar-cane can be held in 
cheek by increasing the resistance of the plant by improving agricul- 
tural conditions. In the Agricultural Netva (vol. XIX,, No. 464), 
it is claimed that the “mosquito blight” of tea (caused by a capsid 
bug of the genus Ilelopeltis) is affected in a similar way, and that 
the condition of individual tea-bushes determines the susceptibility to 
attack. The distribution of mosquito blight appears to be connected 
with soil conditions, and analytical data indicate that soils on which 
the^ pest is prevalent show similarities in the potash-phosphoric adid 
ratio, the addition of potash having an appreciable, though irregular, 
action in reducing the blight. Water-logging tends to encourage' in- 
festation, probably becaus(^ the vitality of bushes grown on such areas 
is lowered; draining is the remedy advised in such cases. Aciditj and 

C rty of soil are other factors which vitiate the health of the t^- 
es, so rendering them more liable to attack. 
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The loss caused by the joint worm flies of the genus Harmolita 
{Isosoma) in the United States runs into millions of dollars per 
annum, the wheat joiritworm (i/. tritici) being the greatest devastator. 
W. J. Phillips (Bulletin 808, Professional Paper IJ.S.A. Department 
of Agriculture) has gathered toigether the available information and 
classified the species into groups that attack grain crops, cultivated: 
grasses, and wild grasses. The two first groups cause considerable loss 
by the injury they entail to the crops. The members of the last 
group, however, may possibly be beneficial in an economic sense, as 
they provide interniediate hosts for the parasitic insects which prey upon 
the genus, the more important parasites being common to the majority 
of species of Harmolibfi, The life-histories of several species are 
described, together with the way in wdiich injury is caused to the 
plants attacked. JI. tritiri causes the most serious losses, reducing the 
yield of wheat by as much as 50 per cent., the grains being somewhat 
small and shrivelled. //. grandis is also confintxl to wheat, and pro- 
duces two generations in the year, but as it is easily eontrolled its 
powers of destruction can be kept in check. Breeding experiments 
indicate thtrt, each species is probably confined to a single host, us it 
has ])roved impossible t<» induce the more imj)ortant forms to attack 
other crops tlian tliat witli whicli they are normally associated. The 
JoiTitworms are much subject to parasitic attacks, and for this reason 
do not often get cpiite out of hand and destroy an entire crop; but, 
evom so, they exact a toll of from 1 to 5 bushels per acre unless control 
measurf's are a<Iopted, Experiments seem to show that ploughing 
under the stubble is the most effective* remedy, as wholesale destruction 
of the insects is tliiis brought about. It w^ould be necessary to arrange 
the crop rotation so as to allow the wheat-stubble to be ploughed up, 
but if this could be done it in estimated that millions of dollars could 
be saved yearly. 

Parasites such as lice and mites cause (H)nsiderable loss in the 
poultry industry by reducing egg-production and injuring the quantity 
and quality of the flesh of tlie birds. A cheap but effective remedy 
is therefore^ much to be desired, and it is now' claimed by F. C. Bishop 
and H- P. Wood (Farmers’ Bulletin 801, U.S.A. Dept. Agric.) that 
sodium fluoride fulfils those conditions, and that, if properly used, one 
application will completely destroy all the lice present on any bird. 
The treatment can be carried out by dusting or by dipping. In the 
former case, pinches of the fluoride are placed among the feathers close 
to the skill on the ])arts most frequently attacked ; dusting with a 
shaker is less effwtive, and also caused more irritation to the noso 
and throat of the operator. In the latter ease, J-l of commercial 
sodium fluoride is dissolved in a gallon of tepid water, and the birds 
are then dipped for a few' seconds. The lice die more rapidly in this 
case than when the dry pow'der is used. It is estimated that" the cost 
of treatment works out to about one farthing per bird, 1 lb. of sodium 
fluoride sufficinig for about 100 hens. — {Nature, 22nd July, 1920.) 
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The Relation of. Insects to the 
Dissemination of Diseases. 

By EWEN MACKINNON, B.A., BJSc. 

The subject of eutornologj in its relation to the transmission of 
diseases by insects, or, as we might ciall it, the entomology of disease, 
has been placed on a finn footing by the investigations carried out 
during the great war. By the co-operation of entomologists, para- 
sitologists, doctors, chemists, sanatarians, engineers, and others, many 
problems affoctirig the health of large armies have been satisfactorily 
solved. Everything had to be handled on an enormou« scale; materials 
and methods had to be standardized and made available for millions. 
Such problems as the controT of the louse, the bug, tlie fly, and the 
mosquito have? led to the introduction of numerous typos* of latriiu's, 
incinerators, sterilizers, steani disinfectors, and oil distributoi’s. The 
subject of insect repellants was studied very thorouglily, and many 
new chemicals were made and tested. Probably the greatest advances 
were made with the investigations on the louse and bug problems, and 
resulted in proving that such dist^ases as typhus, relapsing and tnvncb 
fevers, were transmitted by the louse and the bod bug, but not by 
biting, as has Iwori almost universally {issunuid. The infection is caused 
by the louse or bug Inving scratched into the flesh, or by having 
feces scratched in. They breed in filth, and are to be controlled by 
cleanliness, heat, water, and chemicals. Thus involved the sterilization 
of all clothing, and the bathing of whole armies. Steam ster'lization 
experiments led to investigations on the shrinking of woollens, tlu; 
bactericidal effect of each process in the laundry; also the effectiveness 
of very many chemicals as inse^cticides, and as impregnating substances, 
the duration of effectiveness and the effects on skill and clothing. The 
nmilts achieved with the louse and bug have given indications of why 
many experiments in the past on the transmission of dis<iase by insects 
have failed. It is of interest, therefore, to consider the ways in which 
insects transmit diseasie. The principles are very much the same in 
plant or animal pathology, and the technique is similar. In fact, in 
the relation of bacteria to plant diseases, the whole of the procedure 
has developexl from animal pathology, and Koch^s rules for the proof 
of the parasitism of an organism are followed by the ])lant pathologist. 
An important point to remember is that the healthy plant cell and*^ 
the plant sap, like the human blood, are all in their normal condition 
free from living organisms. Pasteur was the first to show this when 
he proved by culture experiments that grape juice taken from th<* 
interior of sound berries was free from micro-organisms. Chamber* 
land also, in 1880, working in Pasteuj^s laboratory, showed that beans 
taken directly from the interior of their pods were free from bacteria. 
It was Burrill (TJ.S.A., 18784883) and Wakker (Netherlands, 1883) 
who first proved satisfactorily by cultures andi inoculations that bac- 
teria cause plant diseases. Burrill determined the cause of pear blight 
to be a bacillus which is now known as Bamllus a^tylovorus, and Wakker 
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discovered the caufte of the yellow disease of hyacinths (Fsevdomonas 
hyacinthi). But it was later investigators like J. C. Arthur, M. B. 
Waite, and, above all, Erwin Smith, who established the sure fpunda* 
lions of the science of bacteriology as related to plant diseases. Many 
of the Germans who were well advanced in the study of diseases duo to 
fungi were o()|)osed to the idea that bacteria could i>ossibly cause 
diseases in plants, and as late as 1900 K. Hartig, Alfred Fischer, C. 
Wehrner, and others were still writing against such a cause. Other 
German writers, such as Flugge (1896), in his book on Micro- 
organisms, 1,385 pp., and Frank (1898), in Fluiit Dismses, 1,213 pp., 
dismiss the subject of bacteria as the cause of plant diseases in Three 
and thirt(;en pages r(\spectively. Sorauer, however, as early as 1886, 
accepted the doctrine of baoterial diseases of plants, without reserve. 
Migula also, in the first volume of his System (1897), mentions twenty- 
nine such discaises, and considered that eight were of proved bacterial 
origin; and in Ills second volume, in which 1,350 species of bacteria 
are described, gave 30 that are of interest to the plant pathologist, 
Veu*y little was mentioned by English writers twenty years ago. In 
1899 and 1901, Massi*e and Marshall Ward, recognised authorities 
and writers on diseases of plants, only briefly mention tlie subject in a 
few pages. One of the cliief reasons for believing that bacteria could 
not caUvSe diseas(‘s in .plants was the fact that cell sap is ]>ractically 
always acid, and it was ibouglit iliat this was inimical to the growth of 
bacteria, wliich, bacteriologists thought, required an alkaline or at most 
a neutral medium for their development. It has taken a va^t amount 
of exacting scientific w’ork to show that bacteria are responsible for 
many destructive disease.s of plants, and we might say that plant 
ba(?teriology as a sciences is tlie development of the last twenty y<^.ars. 
It is not to bo wondered at, therefore, that the active part taken by 
insects in the dissemination of such disease.s is little known, as many 
»f the diseasfvs themselves have only quite recently been detennined. 
With resj)e(‘t to investigations on human and stock diseases, and the 
nature of tlie secondary host, European W7)rkers are as active as 
Americans, but in the domain of ])lant diseases and tluor distribution, we 
find that the greatest amotiiit of work has been accompli'shed in the 
United States of Aimndca, and wc* are indebted to such authors as 
Erwin Smith, F. Rand, and W. Dwight Pierce. We have to heware 
of acciqiting American results as being applicable in Australia, where 
climatic and ecological factors in controlling insect distribution may 
be very different. We shall have to work out our own problema of 
insect development and control, the relative limits of egg production, 
the number of generations in a year, the periodicity of insect appear- 
ance, and the factors that bring it about, the relation of insect to 
host plant, and the manner in which insects are involved in tin* 
transmission of disea.ses. Let us turn, then, to the question of the 
general relations of insects (including also the Acarina) to parasitic 
diseases. 

The functioiis of a plant or of an animal may b(* disturbed directly 
by an insetJt without the intervention of any parasitic organ ivSin. A well* 
known example is the so-called tick worry of cattle in Queensland. 
The mere presence of large numbers of ticks causes some fever. In 
plants, a condition long known as melanose of the orange in New South 

^^3 



SCIENCE AND INDUSTRY. 


Wales was at one time attributed to the presence of mites. Other causes 
meet with mox^e favour now. In the case of the vine, however, erinose 
is due to the presence of the mite Phytopim (Eriophyes) vitis, and a 
similar condition occurs on pear leaves. The relations which insects 
may bear towards diseases due to micro-organisms may be stated as 
follows :~ 

I. Mechanically Caruiku (External Transmihsion). 

The infective organism may be }ucked up by the insect on ext(?rnal 
parts of its body, e.g,, legs, or outer mouth parts, where it may retain its 
virulence for some time. 

(a) The organism may then be directly inoculattxl, as into 
wounds made by the insect carrier; or 

(h) the organism may be accidentally sown from the insect’s 
body under such conditions that infection follows, 

IT. Actively Carkied (Internal Transmission). 

The micro-organism may be taken up by an insecit during feeding, 
aud passed along unharmed in the alimentary tract. 

(c) If tlie infective principle is merely taken into the body, 

and without change or multiplication passed out in thi* 
normal way, we have Mechanical infernal tran^stnimoru 

(d) If the infective prineiple develops or multiplies within thr 

inseet body, and finally reaches a part from which u 
may be successfully transferred to its alternate*, host, wc 
have Biological iniern<ii trammission, 

ill. — I ndirect Association . 

An insect, though not itself carrying infe^ction, may cause wounds, 
through which parasitic micro-organisms, brought there by other 
agencies, find easy access into the plant or animal body. 

I. Mechanically Carried. 

(a) Directly Incnmlated, 

The mechanical external carriage and inoculation of pathogenic 
organisms by insects is very common among animals and plants. Fire 
Blight of the apple and pear, caused* by Ba^illm amylovorm, was the 
first -plant disease shown to be bacterial in nature, by Burrill in 1880 . 
Waite also demonstrated clearly that bees and other insects carried tlu* 
bacillus from flower to flower. He proved experimentally that they carry 
the disease organisms, which multiplied in the nectar of the flowers. 
W^asps and ants also spread the disease. Waite observed 40 specie*: 
of insects visiting pear blossoms, and many were proved experimentally 
to be carriers. B. amylovorus was repeatedly isolated from the mouth 
parts of bees. Direct inseet relation was clearly proved, and insects 
not only disseminate the disease germs, but also actively puncture the 
tissues, and so introduce the disuse. Other insects concerned are 
aphids, leaf-hoppers^ bark-boring beetles Scolytus), and a plant 

(I-ygtis). The germs may remain viable for many days in honey 
and in honey-dew of apltids. The wilt of Solanaceous plants due to 
Bacterium solanmmrum whb experimentally tranamitt(5l by Ewin 



RELATION OF INSECTS TO DISSEMINATION OF DISEASES. 


Smith, using the Colorado Potato Beetle. We have not yet found thf 
Apple and Pear Blight in Atistralia, but the Potato Wilt (B, solatia- 
cearum) and the cabbage Black Rot (due to Bm, campestre) occur here. 
The latter has been proved to be transmitted by various plant bugs, 
beetles, aphids, and insect larvse, that feed on cruciferous plants. 

Among diseases of aniiuals, some of the parasitic Trypanosomes 
are motdianically carried by blood-sucking insects, and transferred 
diixjctly to vertebrate hosts without having undergone any change. 

Fun/jons IHsmses. — The Brown Rot of stone fruits (Sclerotinia) is 
spr(^ad by wasps, so]di(‘r bugs, and other insects puncturing fruit. Suck- 
ing insects of the squash b\ig family (Ooreidte) are known to puncture 
fruit, and so pick up and distribute the spore« of the fungus. The 
Black Sj>ot of cabbage (Phoma oJeracm) is commonly disseminated 
through injuries caused by wire worms. disease which Maasee states 
has been spread greatly in England by the Woolly Aphis (Schizoneura 
fanigsra) is the Nertria ditissima canker on apple trees. He goes so 
far as to say that had there been no woolly aphis there might not have 
bw>n any canker. Our experience is somewhat different. We have any 
quantity of woolly aphis in Australia, but as yet there is no record of the 
Nectria disease, though several other cankers arc known. Nectria occurs 
in New Zealand. 

In the case of anthracnose of sweet jieas, circumstantial evideinv’ 
points to aphids and red spiders as coiiimoii distributors of this disease. 
In some parts of New South Wales, ('oJlelofricJmni on garden peas has 
been disastrous to the crops, but these epidemics have not lieen materially 
widened by insect transmission. 

I. MEOirANICALLV OaRIUED. 

(/;) Accidental Infection without Direct J noculalion. 

The insect is a mechanical carrier only, and the infective organism 
is not directly inoculated, but is accidentally sown from the insect's 
body. 

Bacterial, — In human diseases, house flies are (Common agents of dis- 
semination in this manner. Their legs and body are hairy and well 
adapted for mechanical carriage of bacteria whicli they pick up when 
they come in contact witli infected material. Outbreaks of typhoid and 
cholera have frequently been traced to flies as the active agents. 

Similarly in plant diseases, various flies often carry the sap of 
diseased pomaceous trees after pruning, and spread B. amylovorus to 
healthy trees. Ants act in a similar way. Hail-rnarks form entrance 
points for infection. 

Walnut Blight occurs in several localities in Aiustralia, and is ap- 
parently spreading. In California, R. E. Smith isolated the causal 
organism Pseiidomonm juglandis from the bodies of flics, which had 
been attracted by the exuding organic matter. 

Fungous Diseases . — ^Many rust spores are carried by insects which 
are attracted hy the bright colour, odour, and exuding sweet fluids at 
varioue stages of development. Johnson, in United States of America, 
working on floret sterlity of wheat, found thrips were often numerous 
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and active in distributing spores. The pFesenee of rust spores between 
the glumes of wheat florets could thus be accounted for. Ludwig called 
attention to the interesting fact that smut spores, Avhich have a rough- 
oned cell wall, are found in those parts of their host whicli are regularly 
visited hj insects, while the srnooth-apored sipeeies occur on wiiid-polli- 
nated plants, or on parts that are not regularly visited by irmects, 

Specitjs of fruit flies distribute tlie sporc^s of the Bitter Rot of poine 
fruits caused by Olomerella cingulata, Althougli the washing and dash- 
ing about of ithe potato plant by rain and wind are the most active means 
of spreading Late Blight (Phytophthora mfestans), insects, especially 
beetles, carry the spores greater distances. 

n. Internal Transmission. 

(c) Mechanicah (d) Biological, 

The parasitic organism (c) may pass passively through the insect, 
or (d) may remain and multiply within the body. In the first case, 
there may be overlapping with the mechanically (tarried condition, as 
many organisms may be both externally carried and intornally 
mechanically transmitted, passing into the digestive system with the 
food of the insect. The organism may leave the body by two ways. 
Very many insects are provided with a storage sac or crop, and sncli 
insects commonly rf^gurgitate some of its contents, either as a rc^sull of 
overfeeding, or to moisten the food they are about to ingest. Ants 
regurgitate their food to feed their young. It is a well known dirty 
habit of the house fly that it vomits on its food before feeding, and 
these vomit spots invariably contain infective germs. (Iraliam Smith 
found that house flies (Musca domesiica) defecated from three to eleven 
timers per hour, and vomited from six to fifteen times an hour, 
the rate depending on the temp(n*ature and food. They are 
attracted equally by food and by filth, and this commingling of 
tastes leads to the spread by flies of .such diseases as typhoid, dysentery, 
infantile and summer diarrlueavS, tiibcn-culosis, ophthalmia, cholera, &c. 
People in Australia are far too indifferent to the dangers from house 
flies, and too little care is taken to prevent tlieir acce.ss to latrines, feces, 
garbage, and other sources of infection. Very seldom do we find sufti- 
cient protection for all food in the house, especially milk (and cups) 
used for feeding children. Flies have been well named by Hewitt ‘‘ The 
.sanitarian’s red lamps/’ indicating danger from the presence of filth, 
and also the ‘^Potential destroyers of human life.” 

The transmission of the bubonic plague organism (Bacillm 
pestis) by fleas is probably well known to most people, al- 
though there has not been an outbreak in Australia for many years 
V>ast. Plague haeilli have been found in the intestines of fleas, 
in some cases three weeks after ingestion, but it has not been shown that 
any multi publication iakes place. They are inoculated by the flea-bite, or 
by scratching parts of the bodk*is or feezes of infected fleas into the 
skin. 

Among Fungi the well-known Stink (Ithyphall^ spp.) 

attract insects, especially flies. iSo powerful is the attraction that it is 
sometimes almost impossible to hunt the flies away. Ants also carry 
thq spores under ground to their nests, and, no doubt, the fungi find 
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conditions favorable for their development. Ergot (Claviceps pur- 
purea), which is now found on many cereals and grasses in New South 
Wales, exudes a glistening saccharine liquid very attractive to flies, 
which carry the spores both on their body and internally, depositing 
viable spores in tlieir feces. A disease that does not yet oceur in Aus~ 
tralia. Peanut Leaf spot, due to Cercospora personata, has been widely 
spread in the United States of Amoric,a by grasshopi>ers. One of the 
cominonest diseases of tlie toiriato is Early Blight {Aliernirla solani), 
and the s|)ores of this, in addition to those of tlie other connnoii leaf 
blight {Septoria li/wperfilci), have been found in the excreta and on the 
lK>dies of the larva? and adults of the Colorado Potato Beetle (Leptino- 
tartfi), and tiie tomato worm (Proioparcp) by American investigators, 
and no doubt these; two common diseases h(*re are widely spread by 
beetles, aphids, atul worms. Flea bec'tles (Epitris) arc' also active dis- 
tributors. 

1 1, (d) hiologica! Internal 'P ransmis.sian. 

In this nudhod, the infective principle persists within the insect, and 
undergoe.s mu]ti|)liciition or some further stage of development. Many 
of th(?se processes are complicated and diflicult to investigate. They 
include diseases due to Protozoa, filtcu-able virusc's, bac'teria, and fungi. 
Of the Protozoan diseases, malaria i.s om* of the Itest known. Our 
health authorities are somewhat concerned about the possible spread 
of the disease in Auslraliu. AVe have both the source of infection — 
many returned soldic'rs who are still suffering from the |)reseticc of the 
parasite in tlndr blood — and the transmitter of the; disease, tlie Anophe- 
line mosquito (not ycM rc'corded as infecteni in Australia), in whose diges- 
tive parts the; Plasmodium can pass through its sexual development. 
Should one of these mosquitoes become infeet(;d by sticking the blood 
from an infected person, the parasite* { Pluf^mrulium malmdiv) will go 
through certain stage.s of its life cycle, and may then infect any healthy 
person wliorn the mosquito bites. Somc‘what similar diseases are The 
Sleeping Sickness of man caused by two or more sjx'cies of Typanosomes, 
T. rhodeslense in South Uentral Africa, transmittc'd by tin* fly Glosfiina 
morsitans and T. gamhUnise, le.ss vinilent than the* former and more 
generally distributed by the fly (tset.si*) Glossimi palpalis. 

African Relapsing Ftm^r is causefl by u Spirocluete {E. duttoniK 
and the; transmission is through the bite of an argasine tick (Ornitho- 
doru^H mouhaia)^ The tick also transmits the infection to its progeny. 
They hide in the cracks and in the mud floors of the old native huts 
and bite tthe sleeping inmates, or the material from the feces and the 
coxalglands when rubbed into wounds, cause infection. Another dreaded 
disease is Yellow Fever, transmitted by a mosquito Aedes calopus. The 
infective principle belongs to the group known as Filterable Viruses. 
Among both animals and plants there are many diseases of this nature, 
and if there are any living organisms they are either too small to be 
seen, or our methods are not capable of revealing tliem. The infeetive 
principle, or contagium ” as it has been also named, is able to pass 
througli any of the fine filters that are capable of irreventing tbo 
passage of the smallest known organism. These diseases of plants 
are commonly named Mosaics or Chloroses, and their number is con« 
tinually inereasihg. In America, many have been definitely proved to 
0.19077-^8 6c7 
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be transmitted by insects. One of the best known is Curly Leaf of 
the Sugar Beet, of which the chief insect that transmits the contagium 
is the Leaf Hopper — Eutettix tenella, California is endeavouring to 
control this insect by the use of parasites, and for that purpose thou- 
sands of Australian leaf hoppers of close relationship, which were 
found to be kept in natural control by native parasites here, were sent 
to California two to three years ago in order to breed out those para- 
sites for transfer to Euteitix fenelld. 

Various species of aphids have bt^eu proved to act as dissemuiators 
of such diseases as the mosaics of tobacco, tomato, sweet pea, sugar 
cane, cucumber, and bean. 

We have many examples of chlo roses and mosaics in Australia, but 
to what extent any of them are infectious we do not know. They occur 
among such plants as the vine, apple, tomato, potato, bean, sweet pea, 
banana, and sugar cane. The usual practice is to treat the soil for 
some ])hysical or chemical defect. Probably some of these chlorotic 
conditions will be found to be caused by a filterable virus, and the 
“ Bunchy Top” disease of the banana in northern New South Wales 
and Queensland, as well as in Fiji and Ceylon, is oiU‘ that might be 
investigated from this point of view. 

III. lNmRE('T Association. 

Insects are often indirectly associated with (certain diseases by 
causing wounds, which act as entrance points for the infective prin- 
ciple brought there by some other agency. How often do we come 
across the term “ wound parasite ” in the text-books on plant pathology? 
The Melanconinm fungus, or Rind disease of sugar cane, is stated to 
be a wound parasite, Cobb claiming that stem-boring beetles and leaf 
hoppers are the cause of the wounds. 

Among bacterial diseases the angular leaf spot of the cotton (Brn. 
malvacearnm) in the United States of America is caused by the entrance 
of germs into leaf injuries by Jassids. The disease is not re<*orded for 
Australia. 

It will be seen that the work of insect transmission of 
disease demands the co-operation of the pathologist and the entomolo- 
gist. It will be necessary to work out the habits and the anatomy of 
the insects, and even to breed disease-free insects to act as controls in 
experimental work. The whole course of the organism bn or through 
the insect, the question of the transmission of infection to the offspring, 
the length of time that virulence is maintained in the insect or after 
passing through the insect, and the number of generations that may 
be infected, will all require careful determination. How soon after 
taking up an infective principle is transmission of the disease possible, 
what is the exact method of transmission (by bite, feces, &c.), and from 
what parts of .the insects salivary glands, crop, fee.)* can the con- 
tagium be drived, are some of the problems that require solution, and 
will demand careful experimental work by well-trained investigators, 
working in co-operation. When will Australia profit by the lessons 
so plainly given by the United States? 
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The Leather Industry/ 


For tome time put the Institute ol Science end Industry hu been conductint 
investifutions into tanninf problems, more especially thus connected with the 
uw of mangrove and red gum. In co-operation with the Wut Australian Go- 
vernment, the services of Mr. Salt, a leather chemist, have been obtained for a 
definite poriod, and he will continue the investigations under a schune of work 
already decided upon, and probably, later on, initiate further invutigations. 
The quution of the Institute co-operating with the tanning industry in a 
scheme of research work has also been opened up with the Federated Master 
Tanners Association. 


By JOHN ARTHUR WILSON. 

Ill the hands of men thoroughly trained in modm-n (dieinistry, cap- 
able of original research, and provided with the facilities of a tannery, 
chemistry will probably eventually revolutionize the industry. But 
in the hands of less able men it is a source of danger that maliy a 
tanner has learruHl to his sorrow, with the result that even to-day a 
number of tanners either employ no chemist at all or (*lse limit the 
work of those they do employ as chemists to mere analytical rotitine, 
and this in the face of the fact that the processes usc*d in making leather 
are essentially chemical. The leather chemist has mHd(^ ^•onsiderable 
progress, but it has been small compared to what might have been 
expected from llu* progress of the pure science. Yet it is not difficult 
to see why greater results have not bwii achieved in the field of leather 
chemistry; the great majority of men who enter the tannery as chemists 
have an education no greater than that ordinarily required for the 
degree of bachelor of science, and this alone is entirely insufficient to 
cope with the real problems of the industry. 


iKonsTRY Dkvklopki) Tiirouoh Emcikioai. Evolution. 

The mauufaeture of leather is a most complex cliemical industry 
and many of the processes in use to-day are the results of centuries of 
rule-of-thumb juggling. Along with the development of processes, 
accompanied as they often were by xery costly failures, the practical 
tanner acquired an appreciation of th(* extreme danger of deviating 
very far from established practice. If he thouglit a process could be 
improved, he would first make only the slightest change and then wait 
weeks, perhaps months, to note any effect upon the finished leather. If 
no difference, or possibly a slight one for the better, could be detected, 
he would then institute a bigger change. Often it would be found 
that a small improvement in one process necessita|gd corresponditig 
chatiges in several other processes. The young cheniisi usually fails 
to apprwnate the need for this extreme caution, and he is often ignorant 
of his ignorance of the fundamental chemical principles involved in 
making leather. When such a man is given free rein in the tannery, 
dhe results are much more likely to be fatal than profitable. 

• ltt>print4Hl from Vhe nicat and MetaUnf^iral Kn{rineerui(f, Vol. No. 10. 
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Study of Fundamental Pkinciples Essential. 

The iirst applications of chemistry should be devoted to investiga- 
tions of the molecular mechanism of present processes, the fundamental 
principles of which are not yet definitely known. Any increase in 
knowledge in this direction would permit the establishment of more 
satisfactory systems of control over the processes. In such investiga- 
tions it is likely also that new principles would be discovered, and these 
might form the basis for new and better processes. Because much of 
the necessary experimental work would require very refined apparatus 
and great skill in accurate measurements, it would secnn that the best 
results would come from close co-operation between the industry and the 
university. 

With little extra work and no sacrifice of any of the objects in view, 
the chemist of the university could make much of his research in pure 
chemistry of direct value to the industry if only he were aware of the 
mdustry^'s needs. Often a very elaborate and painstaking research 
would prove of the greatest value to leather chemistry if a few addi- 
tional data had been obtained, which would have been easy enough with 
the apparatus set up and the work in full swing, but which would 
present formidable difficulties to the tannery chemist without suitable 
equipment. It would undoubtedly prove very profitable for the in- 
dustry to finance research on a large scale at the university, and all 
reaults of such work should be published freely to be of greatest good. 
While the work would be primarily concerned with the chemistry of 
leather manufacture, it will he seen from the problems now to be out- 
lined that the field is so broad that the gain to pure science would prob- 
ably be fully as great as that to the indiLstry. 

Soaking the Hides. 

Hidt^s are received at the tannery in any of four different eonditioTis: 
fresh, salted and wet, salted and dried, and dried without salting. The 
first of the chief operations is soaking, whieh consists in putting the 
hides into vats of water and changing the water frequently until the 
hides are clean and have reached equilibrium with the water; usually 
several days are required. Dried hides absorb water very slowly, but 
they must remain in the soak vats until they have acquired their normal 
amount of water or the leather later on will not have the proper sup- 
pleness. The process of imbibition is sometimes liastened by adding 
alkalis to the soak water. 

UnU AIRING. 

The next stop is to free the hides from hair and epidermis, and this 
is commonly done by putting the hides into* saturated lime water con- 
taimng an excess of lime and some sodium sulphide. Since these 
liquors are used over and over again after restrengthening, they gene- 
rally contain decomposition products of the protein constituents of the 
hide, such as polypeptides, salts of ami noacids, amines, and ammonia, 
and all of these seem to play a part in this process, which is ktiown as 
^liming.” ; 

^ After the hidc^ hay^ been in the liquor lor several days, the mal- 
pighian layer of the epiderinis is destroyed and the coinieons layer airf 



THE LEATHER INDFSTRY, 


the hair maj simply he rubbed off, and this is done on a suitable 
machine. Sometimes arsenic sulphide is used instead of sodium sul- 
phide to sharpen ” the limes, and similar use has also been made of 
lye and of ammonia. In earlier times lime was used alone, but the action 
of pure lime liquors is extremely slow, and satisfactory results were 
obtained only with old liquors that had become heavily charged with 
deeompositioii products of the hides, and probably also with bacteria. 
Another method, once widely used, was to put the hides into a w^ann 
chamber where the epidermis was destroyed by putrefaction. Where 



GRAIN SURFACES OF GOAT SKIN (A) AND CALF 
SKIN (B) ( 8). 


the cost of labour lias been large compared to the value of the hair^ 
some tanners liave employed strung solutions of sodium sulpbide alone 
to destroy the hair, the hides being practically free from hair and 
epidermis when hauled from the vats. An unhairing action can also 
be produced by dilute solutions of aininonia and by pancreatic enzymes. 
All of the processes mentioned leave something to be desired, and the 
whole subject of unhuiring is in need of a much more thorough inves- 
tigation than has yet been made. 

Deumino. 

Two more gmieral processes complete the preparation of the hides 
for tanning: tlm removal of lime or other alkalis from the hides and a 
curious process known as “ bating.” The bulk of tlie lime is rem’Ove<l 
simply by washing, and tlie remainder, which has either carbonated or is 
combined chemically with the hide protein, is removed by treatment 
with dilute acids or is sometimes allowed to remain in the hides until 
removed by the acids present in the tanning liquors. 

Bating or Puebing. 

Bating, or puering, originally consisted in putting the hides into vats 
containing a warm infusion of the dung of birds or dogs and leaving 
them there until the plumping ” action of the lime liquors had been 
counteracted and the hides had become soft and raggy. Just how the 
early tanners hit upon this process is a matter for speculation, but the 
fact remains that the method appeared to be necessary to get certain 
desirable results in the leather. Investigations, notably that of J. T. 
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Wood, of Nottingham, seemed t>o indicate that paucreatin is the active 
eonstitnent of the dung, and now mixtures of pancreatic enzymes and 
ammonium chloride large^ly replace the obnoxious dungs. But the 
question as to why we bate at all is still a moot one. Many tanners, 
-especially those making heavy leathers, do not bate; others claim that 
good leather cannot bo made without bating. if the object of bating 
were simply to counteract the alkaline swelling of the hides coming 
from the this could easily be accomplished by reducing the hides 

to a nearly neutral condition, and some tanners claim that this does 
produce the desirable effects of bating. Jlecently, however, evidence 
has been brought forth to show that, in bating, the elastin fibres of the 
})apillary layer are dige^^ted by the enzymes present. 

The foregoing represent what are known as the ‘‘beam house 
operations, and their prime object to free the bides from everything 
excepting the collagen filires and hyaline layer of the true skin, which 
then I'eady to he tanned. 

Tanning. 

There ar(^ numerous methods of tanning, of which only the two most 
important will be mentioned: these are vegetable tanning and chrome 
tanning. While the origin of vegetable tanning is lost in antiquity, 
chrome tanning is a product of the last few decades and is often referred 
to as the one big (‘ontrihution (»f chemistry to (lie leather industo’y. 
'Phese two [iroccs'scs and the materials iiwolved in them have* been the 
subject of tlie great majority of investigation^ made in the industry, 
and yet it cannoi nc said that we have made more than a slart in tho 
direction of solving the chemistry of tanning. 
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Chemtstky of Veoetable Tannito Proc ess Still Obscure. 

Vegetable tanning, as its name implies, consists in the conversion 
of hide into leather by means of material procured from plant life. 
The barks of trees, such as the hemlock and oak, the wood of quebracho, 
chestnut, &c., and the leaves and fruits of many plants contain matter 
which is soluble iu water and capable of tanning hides. The hides 
upon coming from the beam-house are first suspended in vats containing 
very dilute solutions of these tanning materials, each day or two they 
are moved into stronger liquors, and are finally hauled out whem the 
colour of the tan liquor has completely penc^trated the hides as shown 
by examining a cutting in the thickest ])art of a hide. 

Simple tliough tliis i)roeess may seem, its chemistry is excoediugly 
complex. Many th(M)ries of the mechanism of the process have been 
propounded, and there* is still no general agreement on any theory. The 
process is oiu^ in vvhicli the tanner finds he dare not deviate much from 
his daily practice?. If the liquors become too strong or too acid, there 
is danger of the grain surface becoming rough or wrinkled to such an 
(xtent that it cannot later he made smooth and the value of the leather 
is lessened considerably. If the liquors are not sufficiently aekl, the 
tanning action is retarded and the liquors and leather become darker 
in colour through oxidation. 

Diffenuit kinds of tauuing materials often })roduce very different 
kinds of leather, hut it is still a matter of some doubt as to wliether such 
differences are due to differences in the active tanning prineipks which 
they contain or to differences in the content of foreign matter, such 
as acids and sugars or other fermentable substances. Some evidence 
has been brought forth recently to show that astringent tanning ma- 
terials differ from milder ones chiefly in possessing less of non-tanning 
matters of acid character. Many difficulties tliat sometimes confront 
the tanner in the later ])rocesses are traceabh* to slight changes in the 
condition of the tanyards. 

Vegetable Tanninu Pkoblem.s Suited for University Research. 

Much of the research required on the? subject of vegetable tanning 
is especially siiitixl for university laboratories. Among the more im- 
])ortant problems in this connexion might be mentioned the chemistry 
of the tannins, the swelling of the collagen fibres by dilute acid solu- 
tions and the opposing action of the tannins, the diffusion of the con- 
stituents of a tan liquor into the substance of the hide fibres, the effect 
of change of acidity upon the taiviiing action, and the nature of the 
tanning action itself. It will be found convenient in university studies 
of those problems to use a standard hide powder which has been j)laced 
on the market by the Standard Manufacturing Co. of Ridgway, Pa., 
esiX3cially for use in tannin analysis. This powder is made up chiefly 
of purified collagen fibres containing about 12 per cent, water, 0.3 per 
cent, ash, and about 0.8 per cent, of fat. 

Chrome Tanning. 

Chrome tanning consists in treating the hides first with a solution 
of sulphuric acid and common salt, a process known as pickling, and 
then with a solution of basic chromic sulphate corresponding roughly to 
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the formula Cr (OH) SO4* Since chrome liquors are usually made 
by reducing sodium dichromate, they also contain a considerable amount 
of sodium sulphate. Sometimes the hides are taken from the pickle 
bath and put into a separate tanning bath and sometimes the chrome 
preparation is added directly to the pickle liquor containing the hides. 
After the hides have been drummed or churned in the chrome liquor 
for a day or more, the green colour of the chrome will liave penetrated 
them completely, and they are then tested to determine whether or not 
the tannage is (*oniplete. This is done by keeping strips of the leather 
in boiling water for five minutes or longer; if they are fully tanned, 
the boiling water will apparently be wdthout effect upon theni, but any 
unchanged collagen present will be converted into glue, causing a con- 
siderable distortion of the strips. When the hides are not fully tanned 
at this stage, it is generally necessary to reduce the acidity by a cautions 
addition of alkali. 

CoMIVLEXITY OF OlIROME TaNNING PrOCESS. 

It would seem that taunitig with inorganic salts and acids should be 
less complex than vegefalde tanning, but the process is nevertheless 
almost bewildering in its complexity. Work now in progress at Colum- 
bia University has already shown that chrome liquors are much more 
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complicated systems than we previously had reason to believe, although 
any one who has done much experimenting with chrome tanning must 
have experienced the annoyance of not being able to duplicate certain 
results because of the variation of some unknown and. therefore uncoii- 
trollable factors. * 

A. W. Thomas and his collaborators at Columbia have shown by 
hydrogen electrode measurements that the acidity of a chrome liquor 
changes with the time, efipeciaily just after some change has b^n made 
in the liquor, such as dilution or the addition of acids or alkalis. The 
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acidity is markedly increased by addin/r nc^utra] chloride^, such as com- 
mon salt, and is decreased by neutral sulphates. They showed also 
that neutral salts have a similar action upon solutions of hydrochloric 
acid or sulphuric acid. It is quite evident, then, that before we can 
hope to control every factor in chrome tanning wo must learn more 
about pure solutions of acids and salts. It is in furtlnn* studies »of this 
kind that the j)ure elnunist ean be of very groat sorvi(»e to the industry, 
and it is desired that he sliould appreciate liu* ]>ossibilities for applying 
his discoveries. An increase in the aeidity of a ehrorne liquor retards 
the tanning. Tlie addition of sodium ehl()ride iricreas<‘s the acidity, 
and, as would he <‘xpecl(‘d, retards the tannijig On tin* other hand, 
the addition of sodium Hnlj)hate deer(‘ases the acidity, but it also retards 
the tanning. The explanation of thes(» facts siir(‘ly lies within the 
province of the pun* chemiht. 

The writer has done much work on lheori(*s of tanning, and believes 
that vog(*tal)le tanning consists of the eonihination of collagen and 
tannin, yi(*lding collag(*n taiinate or tegetabh* leatiier, and that similarly, 
in chrome tanning, we have the formation of a chromium collugcnate, 
collagen being airiphoU'ne. On this basis the combining weight of 
collagen ap]K*ars to lie ToO, or some multiple or suhmultitih* of 750 
This view has he(‘n contested, but its truth or fallacy should interest the 
pure chemi'^t. 

Kvtliqi ()KiN(i Axn Sti ffino. 

After tanning, eitln*!* the ehrome or \t*g<‘tahlc pro(*ess, the hides 
are fatliquored or stufl'ed. Fat liquoring whieh i'' ap])lied to light 
leatli(»rs consists in drumming the leatiier with a hot emulsion of suit- 
able oils. If tin* (‘ondition r>f the h'ather is right and the jiroper 
(jiiantities of material ha\e hei'ii UM‘d, the leatiier im 11 remove 
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practically all of the oil and leave nearly puire water behind. Stuffing 
consists in treating the hides with greases, such as a mixture of cod oil 
and tallow, which are often added hot to the dry leather. The object in 
ap]:>lylng oils to leather is to prevent brittleness, to increase strength, and 
to impart other properties desirable for certain typos of leather, such 
as waterproofness, &c. There is much room for experiment in the 
making of suitable eniulsions. 

Dyking. 

Another important process is the dyeing of leather. A pack of 
skins which has been kept together through every process may emerge 
from the colour drum with some skins light in colour and others dark. 
Any one skin will be uniform in colour, but one skin may be much 
darker than another. The writer has found that slight differences in 
the amounts of acid carried by chrome-tanned skins cause them to take 
different amounts of dye from the same bath, but differeiu^o in acidity 
of different skins scarcely furnishes the full explanation. 

TJnivkrsity Chemists Should DEVEi.or Theoimes. 

The research work which the industry ikkkIs is of two very distinct 
kinds, the one ])ertaiiung to the discovery of facts and of reasons for 
certain processes, and the other the correlation of those facts and 
application of them to a(;tual leather manufacture. The former requires 
an extraordinarily broad knowledge of general chemistry and great 
skill in dealing with specific problems in many different fields of 
chemistry. For example, in studying the mechanism of bating, the 
investigator should have a knowledge of both bacteriological and enzyme 
actions; he should be familiar with the action of electrolytos upon 
proteins and with the work of II. R. Proctor, of Leeds, and others upon 
the swelling of proteins in certain solutions by absorption of water, 
and lie should be skilled in preparing and staining cross-sections of the 
hide for microscopic examination. 

At the end of his investigation he might bo able to say with certainty 
that bating has two and only two important functions: the counteraction 
of the swelling caused by the limes, and the removal of elastin fibres 
from the papillary layer. Such a statement properly substantiated 
would do much to elevate a now uncertain process to a scientific basis. 
In the study of chrome tanning the investigator must have some very 
refined apparatus, particularly a good hydrogen electrode, and he must 
have a very thorough knowledge of physical chemistry. He might be 
able to settle definitely the molecular mechanism of tanning and show 
exactly what essential roles are played by the salts and acids present. 
For the purpose of solving problems of this kind the university is vastly 
better prepared than the tannery. 

CHEMtsts Familiar with TaJ^nery Practioe Shotju) Appi.y 

Theories. 

But when it comes to correlating such facts ag the university chemist 
might discover and applying them to actual leather manu?actupe, a 
tannery is necessary as well as a chemist thoroughly familiar with its 
practical workings, and this of course the university could scarcely he 
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expected to furnish. This would of necessity be the work of the tannery 
chemist, and such tanneries as do not employ chemists might fail to 
profit by the work done at the university. For example, suppose the 
university chemist proved the value of bating and recommended the use 
of a certain type of bating liquor that was slightly alkaline. A tanner 
who now delimes his stock with dilute acids, but does not bate, reads 
of the great discovery and attempts to profit by it. He follows the 
instructions carefully, but the resulting leather is much inferior to what 
he has been making. He concludes that bating is detrimental and 
remains satisfied with his deliming process. He has gained nothing 
from the research simply because he did not have in his plant a 
chemist witli sufficient training and knowledge of the tannery to see 
that goof] results could not be expected until the vegetable tanyard 
was altered to conform to the changed condition of the stock coming 
from the beamliouse. Before? instituting the bating process, the stock 
arrived in the yard in a slightly acid condition. After bating, the 
stock was slightly alkaline. To meat this changed condition, either 
the tan liquors should have been more strongly acid or the stock should 
have been put through the usual deliming process after the bating. 
Thus a given discovery might be hailed as a suce(\ss by certain tanners 
whose processes elianccd to be s|»ecially suited to receive it, while other 
tanners would consider it a failure. 

The industry needs the help of the university chemists, and it also 
needs highly trained chemists holding positions of resj)()nsibility in its 
tanneries; its development will he greatest when these two grv>uj)s of 
chemists loam to do te^arnwork. 
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The Migration and Dispersal of Weeds. 

By ELUNOR ARCHER. M.Sc. 

A weed may be defined as a plant which is gro wing where some other 
plant would he of greater economic importanoe, or where it is desired 
that no plants should be grown at all. It follows from this definition 
that a plant may be a weed in some^ places and not in others. To take, 
for example, the true Couch Grass {Agropyrun repeps)^ which is a 
plant with a slight fodder value, and one which will grow in practically 
any soil. When it is in poor soil which w^ould not support more 
nutritious fodder it may be considered as a useful plant, but when it 
is growing on soil which could support some such grass as Cocksfoot 
(Dactylis glomerata) it is a weed, and when it spreads into cultivated 
land or gardens it is a very troublesome we^d, which is particularly 
difficult to eradicate owing to its hard, quick-growing, underground 
stems or runners, which are rather difficult to destroy. Anothe^r 
example is the Foxglove {Digitalis purpurea) y usually a garden plant, 
but it increases rather rapidly, and sometimes spreads into neighbouring 
fields, where it at once becomes a noxious weed, because it contains a 
sufficient percentage of digitalin to be very injurious to stock. The 
digitalin which it contains also makes it of some value as a medicinal 
plant. Many plants are weeds under any circumstances, having neither 
fodder, ornamental, nor economic value, and it is interesting to realize 
how universally many of these plants are spread over the civilized 
world. In North America, the Indians knew the smaller Rib Grass 
(Plantago lanceolaia) by the name of White Man\s Foot/’ because 
it seemed to spring up wherever the white man had passed. Since 
weeds follow civilization, it is obvious that the spread of weeds, or 
more especially the migration of weeds, from one country to another, 
is caused by man, sometimes consciously, but generally accidentally. 

The Miokation of Weeds. 

There are a few outstanding cases in Australia in which we^cxls 
have been deliberately imported from other countries by some misguided 
person either for sentimental reasons or because', the plant has some 
little value for ornamental purposes. In the old days pioneers were 
anxious to make their Colonial settlements as much like their original 
homes as possible, and it stfema most likely that for si>me such reason 
the popular but troublesome Scotch thistle (Onopordon acanthium), 
with its pretty purple flowers, but useless spiky foliage, w'as first brought 
to this country. 

There have been a good many cases of plants introduced for their 
ornamental value spreading to such an extent that they have caused a 
considerable loss of money. Perhaps the most notable example of this 
is the Water Hyacinth (Eichomia spcciosa) ; this is a plant with a long 
racemes of pale lavender flowers, which are very attractive. The plant 
is a native of Guiana, South America, and has been introduced, with 
disastrous results, into a number of countries for the beauty of its 
flowers. In warm climates it is noted for the extraordinary rapidity 
of its growth and the quickness with which it spreads. In some of the 
rivers of Queensland and northern New South Wales it grows in such 
profusion that it blocks the whole river and interferes with traffic. 
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The very troublesome weed of the Bright district (Victoria), St. 
John’e Wort {Hypericum perjoTaium)^ is also supposed to be a garden 
escape. It has a rather delicate yellow flower, the attractiveness of 
which caused its introduction into Victoria, where the conditions suit 
it so well that it grows to twice the size that it usually attains in England. 
It spreads with tremendous rapidity by means of long underground 
steins, and since it contains an oil whicli is slightly injurious to stock 
and very distasteful to them, and is very woody, it receives no check 
from grazing animals. 

The plant known in Victoria and New South Wales as Paterson’s 
Curse, and in South Australia as Salvation Jane, and whose botanical 
name is Echiim planiagmeum, is also a garden escape. It is 
characterized by long spikes of blue or faintly })urple flowers; the flower 
stalks and leaves are covered with coarse hair, and are very rough, 
making it most unpalatable to stock. It has spread tremendously in 
parts of New South Wales, and causes a lot of trouble. 

The majority of wcx^ds which have reached this country have been 
introduced accidentally, or by carelessness. 

Agricultural seed is very seldom absolutely free from impurities 
such as dust, small particles of seed pods, and more particularly weed 
seeds. It is impos.sible to grow most crops without a good many weeds 
growing at tln^ same time, and it is eipially difficult to collect the seed 
from the crof) without collecting the weed secMls as well. Certain weeds 
are hahitually found in certain crops, and the seeds of these weeds 
naturally form commoji impurith^s in the (‘rof> seed. Lucerne crops 
are fre(iuentlj infested with dodder {Cuscuta frifolii) (Fig. 10), and 
this means that lucerne seed is frequently adulterated with dodder seed. 
These seeds are particularly small and dust-like, and easily mistaken 
for particles of earth mixed with the kidney-shaped lu(*crn(> seed, and 
they can only bo spt)arated from it by careful sifting. Charlock or 
Wild Mustard (Rms.vim sinapisirimi) is a weed which veiy frequently 
appears in a cornfield, usually having been introduced with impure 
seed. The same may he said of a great many of the Crucifene, which 
are troiihlesomc vvwds in cultivated ground. The Wild Radish or 
Jointed Charlock (Raphanus raphanistrum) has a fruit which breaks 
into segments, eacli segment containing seed, and looking very mncli 
like a grain of oats, which makes it particularly difficult to s<'parate 
from that crop. Grass seeds for plaiitliig in ])asture land are a particu- 
larly fertile source for the introduction of weeds. The seeds of all 
grasses are .so small, and so much alike, tiiat it is ])articiilarly difficult 
to separate thcjin, and all sorts of impurities in the way of Ragwort, 
Stinkwort, thistle seeds, &c., can be mixed with them, and require 
careful investigation before they can be detected. It is probable that 
the weeds introduced into agricultural swds are the main channel by 
which aliens are introduced into any district. 

The practice of packing fragile goods in cheap straw or hay is one 
fraught with great danger to the fanner. The straw used is naturally 
some of the cheap<^st, and is mixed with numerous weeds. As a general 
rule, after it has been used for packing, it is thrown on to the rubbish 
heap, or used as bedding in the stable, and thrown on to the manure 
heap later. This provides the weed seeds with an excellent opportunity 
for germination, and some new weeds are soon spread throughout the 
farm. 
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Sand and earth used as ballast in an empty ship, and dumped in a 
convenient spot at the ship’s destination, carries with it its original 
flora. As it has usually been taken from some waste spot, this flora 
will be a fine crop of useless and noxious weeds. Any of these that 
have survived the voyage are being given an excellent opportunity to 
make a way for themselves in a new country. 

The migration from farm to farm and from district to district is 
frequently affected by unclean agricultural instruments. The plough 
or harvester will pick up bulbs, stems, and seeds in an infected district 
and carry them to clean parts. 

The migration of weeds may be carried on to a certain extent by 
causes which, as a general rule, lead to their dispersal over a more 
limited area. Birds exert a great influence on dispersal, many seeds 
having developed special devices enabling them to cling to feathers, 
beaks, and claws. Migratory birds may carry a few isolated seeds over 
(considerable distances, but the amount of harm done by the carrying 
of weed seeds in this manner is very slight. Many seeds cling to the 
wool and fur of animals, and this has led to the establishment of a 
small colony of 46 tyjiically Australian plants on the banks of the 
River Tweed, in Seotlaiul, the seeds of which have been deposited there 
by the scouring of Australian wool in the river. It is a popular 
fallacy that the seeds of thistles, aud other plants with special adapta- 
tions for catcdiing in the wind, can be blown immense distances. As 
a matter of fact, the seed itself is seldom carried very far, it is only the 
disarticulated pappus which will be found floating in the air some 
miles from any plant of the same species. As a general rule, seeds are 
only carried across oceans, and from country to country, by man himself. 

It often happens that noxious weeds are not introduced directly from 
the country to which they are native, hut come in a roundabout way 
from other countries in which they have previously been established. 
The Cape Weed (Cryptostemma calendidacea) ^ a weed which is widely 
spread tlirough our meadows and pastures, is a native of Africa, but 
reached Victoria from Western Australia; whereas dodder, a native of 
Europe, was introduced into Australia by impure seed from New 
Zealand. 

The Dispersai. of Weeds. 

TnIjc dispersal of a vv'(H*d in n district into which it has once beeui 
inirodneed is a matter practically dependent upon the plant itself and 
upon the adaptations it has developed to insure dispersal. In order to 
become a troublesome weed, a plant will have developed along a line 
which in some way enables it to spread more rapidly than the surround- 
ing plants, to withstand unfavorable circumstances, to be unpalatable 
to browsing stock, or in some way have an advantage over its 
imighbours. To take, for example, the common little Chickweed 
(SteMana media), this tiny, insignificant plant grows and ripens its 
seeds in six M^eeks. Each plant bears a good many flowers, and every 
flower produces numerous seeds. This, together with the fact that the 
seeds can retain their vitality for several years, gives the plant every 
opportunity to spread rapidly and to keep its place in any district 
where it has once appeared. Many plants, such as the Cow Thistle 
(Cardtim orrmm), St. John’s Wort {Hypericum perforatum). 
Bracken Fern ( Pteris aquilina) , and the N ettles (Urhda) , have a 
strong development of underground horizontal stcrnis. These spread 
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in every direction and enable the plant to increase rapidly, and at the 
same time make it much more difficult to exterminate. Merely cutting 
the part above ground will not have any permanent effect on the weed, 
as it sprouts again from the horizontal stem, and this stem has to he 
ploughed up and destroyed before the plant will disappear. 

Weeds first appear along the sides of some main thoroughfare, along 
a railway line, or a main stock route. They very often become estab- 
lished on the waste ground in or around a town, and from there are 
liable to be dispersed by various means throughout the whole district. 

Wind. 

The seeds of many plants are espcicially adapted for transport by 
wind. Many members of the CompoHitw (thistles, dandelions, prickly 
lettuce, groundsel, &c.) are fitted with an apparatus resembling a tiny 
parachute, and known as a pappus (Figs. 1, 2, and 3). This is caught 
up by the wind and lifts the seed with it, carrying it a little way before 
the heavy seed drops off. In this way, a windy day could |)retty well 
infect a wide area with the seeds of a plant such as Prickly Lcittuce 
(Lartuca scariola). Other seeds ai’e fitted with w'ing-like outgrowths 
to the seed coat; the seed itself is very light, and tln^ wings expose a 
comparatively large surface to the force of the wind, which picks the 
whole thing up and carries it for some distance. Tlie best example of 
this, although it can hardly be classed as a weed, is the seed of the 
common Elm Tree (UJmtifi mmpestris). Many seeds are covered with 
thick woolly or hairy coverings, which serve to assist in their dispersal 
by wind, e.ff,, the seeds of Cape Weed (Cryptostemma calendulacoiv) 
are buried in a mass resembling cotton wool. 

In some cases, the seeds have no special adaptation for wind dis- 
persal h(\vond tv>eir size. Thev are so tiny that they are blown about 
like dust, in fact, dust is usually composed, to a certain extent, of tiny 
secMls. The obnoxious Bracken Fern (Pteris aquUina') has such small 
seeds or spores tliat they are hardly visible to the naked eye, but they 
are practically always provsent in the air, and this enables bracken to 
get a hold in land in which the fornuu' vegetation has been destroyed 
before any other plant. 

It is not always the seed only which is carried along by the wind, 
but the plant itself, or a large part of the plant, can he rolled along the 
ground for considerable distances. In .Windmill Grass (Chloris 
virgata)^ the whole flowering head, wffiich consists of a number of 
spikes radiating from one point like a windmill, breaks off and rolls 
along the ground, dropping the seeds as it goes. In some of the 
Medics, Lucerne {Medlcago safira). Snail Medic (Afnlirago acute] lata) , 
and Burr Medic (Medicago deninmlata), the sec^d pod is rolled into a 
tight ball, which can be blowrwilong the ground. 

Water. 

Many seeds are carried for long distances down streams and water- 
courses, and become established at points along the hanks far from their 
original home. These will chiefly be wind-blown seeds which have 
reached the river from neighbouring fields with the help of the wind. 
As a general rule, new weeds do not have a very good chance of getting 
a hold along the banks of a normal water-course — the vegetation is 
usually too thick along the banks to allow much room for strangers. 
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Floods arc, perhaps, responsible for the spread of weeds k great 
deal more than the normal water-ways. Flood waters cover ground 
which is hard and baked at the end of a long summer, and on which 
dried plants with their ripe seeds are lying about in hundreds. These 
are picked up and rushed along by the force of the water, which, .when 
it recedes, drops the seeds and leaves the ground in an ideal condition 
for their germination. The flooding of the Murray has been respon- 
sible for the crossing of numerous weeds from one State to the other: — 
the seeds could never have blown right across the river, and could not 
have been carried over in any quantity in any other manner. St. 
John’s Wort {Hypericum perforatum) has been spread down the Ovens 
River in the silt from the dredging which is carried on to such an 
extent there. Whole plants are embedded in the mud and carried 
down stream. Heavy rain will also assist in scattering seeds for short 
distances, particularly on sloping ground. 

Animals and Bihds. 

Animals and birds effect the dispersal of weed seeds over rather 
wider areas than eitlit^r wind or water. Their action may be either 
active or passive according to the nature of the se^ed. Many fruits 
and seeds develop special di'vices to enable tbern to cling to the hair, 
fur, or feathers of any passing animal or bird, which may carry them 
for quite long distances. The devices which enable the seeds to cling 
are usually in the nature of hooks or spines which cover, the fruit, the 
seed, or sometimes the whole plant. Sheep’s Burnet ( Acama smigui- 
sorba) is a small plant with its fruit in a cluster forming a head. Each 
fruit contains only one seed, and is provided with four arrow-headed 
barbs, which catch on to everyt?hing (Fig. 4). When the seeds are 
ripe, the whole head is easily detached from the plant, and when the 
barbs catch onto a passing animal, the head breaks off, and is carried 
away to be dropped later when the animal sets to work to rid itself 
of its unwelcome visitor. 

'The wool of sheep that have been feeding in pastures infected with 
this or other weeds with spiny fruit, becomes seriously deteriorated 
in value by the number of sockIs clinging to it. Some of the worst 
offenders in this way are the Bathurst Burr {Xantlimm spinosum), 
the fruit of which is covered with strong hooks (Fig. 6) ; Burr Clover 
(Medicago denticulata) ^ with teeth-like attachments to the coiled seed 
pod; and Burr Grass (Cenchrus Australis) , with a spiny seed. The 
awns of grasses also catch in the wool of sheep and dp a good deal of 
damage (Fig. 5). In some cases, the spines and awns are so sharp 
as to do bodily harm to the animal to which they become attached. 
Sheep arid horses pe lamed by treading on the spiny seeds of Caltrop 
(Trihulus terrestris). These are particularly sharp and strong, and 
they penetrate some way into the flesh, the seed breaks off, but the spine 
i^mains, and causes a festering sore. 

It may be the whole plant which bears the spines or prickles, 
and when these catch in anything, a part of the plant itself is broken 
off and carried to a new spot, whore it takes root. This is one of the 
methods by which the great pest of Queensland, the Prickly Pew 
(Opuntia monneaniha), is spread, as practically every portion of this 
plant can strike root for itself. ♦ 
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Some seeds are surrounded Iby a guitmiy, gelatinous mass, which 
enables them to cling to each other and to the ibeaks and claws of 
birds. The small seeds of Hoary .Cress {Lepidium draha) and Narrow 
Leaved Cress {Lepidium ruderafc) as long as they are wet are enclosed 
in a sticky, mucilaginous mass which will cling to anything. 

The active part played by some animals, but more especially by 
birds, is due to the development of edible fruits. These, when they 
are ripe, assume a conspicuous colour, and the fruit stalk twists or 
elongates, so that tliey will be in a more ]>rominent position and be 
more noticeable. Although the fruit itself is edible, the seeds enclosed 
are indigestible, and pass tlirough the alimentary canal unharmed, to 
be deposited at some distant spot. Attractive edible fruit are seen 
ill the Blackberry (Ihihus frnticosus) (Fig. 9), African Box Thorn 
{Lycimn horrid um) (Fig. 8), Sweet Briar (Rosa ruhiginosa), and 
Prickly Pear {Opuulia ntonaraufha). 'fhe (*dible fruit may not 
always be conspicuous; if it is small and green it will probably be 
devoured by stoek with tlie rest of the plant, the seeds as before passing 
through unharined. In some cases, especially with grasses, the seed is 
not only edible, but particularly ])alatable, with the consequence that 
the greedy bird swallows inore than it can dig(‘st, flies a little distance, 
and then disgorges the excess. 

It will be seen from the above that roads along which stock 
habitually travel will be especially liable to receive the seeds of 
muiHU’ous alitms, and if these are allowed to gfumiinate and the plants 
to flourish, the roads will form the starting ])oint for all sorts of 
t rouhlesonu* weeds. 

SniNO Fiu irs. 

The spread of some weeds over short distances may be accom)»lished 
by the j)lant itself without outside aid. The pods of many plants of 
the |)ea family, e.g., the (’\)mmon Gory.e (riex europmos)^ as they ripen 
are burst open along one edge. The two valves undergo a spiral torsion 
and the seeds are flung to a little distan(*e by the violeiua^ of the action 
(Fig. 7). Tlie whole movement is due to the drying and shrinking of 
a particular layer of cells when (exposed to a hot sun. The action is 
accompanied by quite a loud n*port, and the ])opi)iug of these seed pods 
can be heard on a sunny day all along a gorze liedge. The little 
Wood Sorrel (()j'ali,s ocetoseUa) has its seeds enclosed in a four-valved 
capsule. When the fruit is ripe tlntse valves s]>lit apart, and curl 
outwards with ratlier a viohmt motion, which jerks the seeds away. 
Any of these actions arc suflicient to earrv th(' swd well clear of the 
]>arent plant, and gives tlu* weed an opportunity to spread. 

CBEEriNO F lit ITS, 

The stiff bristles and awns of many grasses may function in two 
ways* They may become attached to some animal as described above, 
or they may alter the position of the seed by a movement of their own. 
They are hygroscopic, and change their position according to the t)er- 
centage of moisture in the atmosphere. When once the seeds have 
fallen to the ground, these movements propel them in a definite direction. 
The 'distance covered would never be very great, but it would be quite 
sufficient to remove the seed from the direct vicinity of the parent 
plant. 
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Offbhoots. 

Underground stemvs, creeping stems, or offshoots are the means by 
which a troublesome weed may considerably increase the area of 
ground that it covers. A plant such as St. John’s Wort {Hypericum 
perforatum), which is a perennial with short runners, capable of 
^reading in any direction and sending u]) new shoots all round the 
original plant, can spread over a large area in a short time. In many 
plants, as the underground stem grows and branches, the original stem 
dies away behind, so that two plants are fonned in the place of one. 
Underground stems are seen in Couch Grass (Agropyrum repens). 
Bindweed {Oonvohmlvs arvensis), Stinging Weed or Nettle (Vriica 
dioica), Bracken Fern (Pieris aquilina), and others. 

Pkoteotion from Extin<’tion ni ring Unfavorablk Sbasoxs. 

Many weeds are noted for the persistence with which they reaj>pear 
in a field after they have been eradicated by iill of the more simple 
means. This persistence may be due to the possession of nndergroiind 
stems or bulbs which will sprout again every time the shoots art' t ut off. 
They have to be cut a good many times before the vitality of the stem 
is exhausted. The persistence may l)e due to the longevity of the sex^ds, 
as many weed seeds can remain dormant during four or five years and 
still be able to germinate. This means that, if the see<ls are ploughed 
into the ground to a depth which is unfavorable for germination, instead 
of decaying, they will remain there in a dormant condition, and at the 
next ploughing will stand a good chance of being brought nearer to the 
surface, and of being able to germinate. 

The Bathurst Burr ( X anihmm spinosum) produces two sooch to a 
fruit, but tbe3(‘ seeds 4illow for propagation over two seasons, as one 
ripens one year and one the next, so that it takes over two years to 
eradicate this post when once it has been allowed to seed. 

Some weeds are able to grow in land in wbicb any other vegetation 
is quickly destroyed. The Onion Grass {Bomulea cruemta) seems to 
particularly favour land which is continually being trampled on. This 
accounts for the way in which, when it becomes established along the 
sides of a road, it appears to enter the fields only through the gates. 
The ground just at the gate is usually hardened and bare of vegetation 
because it is continually being trampled on, which makers ideal condi- 
tions for the growth of the onion weed. 

It will be seen from the above that when once n weed has been 
allowed to grow and ri|ien its seed, it will take time and money to get 
rid of it. It is, therefore, necessary to take all the precautions possible 
to prevent the entry of any new weeds, or when they have entered to 
prevent them seeding. 


INDEX TO ILLUSTRATIONS. 

Heail of uonimon dandelion {Taraxacum offtcinaU), redm*e<i. 

FIjr- 2* Seed Uttetji Ear {HypoehofrU radicaia), x C. 

JP^. 3. Seed of Sow Thistle {Sonchui (deraxem), x 6. 

Fig. 4. Seed of SheepV Burnet {Aecma mnffuixorba), x 'L 
Klf. 6. Seed of Wild Oats (Avena fatua), natural sixe, 

Fj|:. 6. Fruit of Bathurst Burr (Xanthium ttpinonum), natural size. 

Fig; 7. Seed i)od of a leguininoue plant showing spiral twdet. reduced. 

Fig, 8. Fruit of African Box Thorn (lAfcium horridum), natural siae. 

Mg. S. Fruit of Blat:kberry {Rubm fn(Hcom»\ reduced. 

Fig. 10, Impure lucerne ieed-Hfd) Iwcerne seed; (6) dodder seerl ; (r) earth particle, enlarged. 
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Helium.* 

'No olomeiit had a more romantic history than helium, and few 
arc of greater interest to men of science at the present time. Its 
extreme lightness, its absolute inertness, its close approximation to an 
ideal or prfect gas, and its intimate connexion with the phemomena of 
radio-activity are among its most interesting properties, whilst its use 
for inflating airships and its possible application to a variety of other 
utilitarian purposes appeal especially to the student of chemical 
toclmology. 

The gases from some springs in France have been shown to contain 
as much as 5 per cent, of helium; natural gases in the Western States 
of America contain from 1 to 2 |K^r cent., but within the British Empire 
no natural gases have l>cen found to contain as much as 0.5 per cent. 
When, during the late war, it became apparent that the nse of helium 
would have important advantages over that of hydrogen for filling air- 
ships, the Board of Invention and Resea rob of the British Admiralty, 
acting on proposals advanced by Sir R. Tlirelfall, asked Professor 
McLennan to undertake a survey of tlie soiu’cos of liolium within the 
Empire, and to devise ways and means of isolating it in (piantity and 
in a relatively pure state. Natural gases from Ontario and Alberta, 
Canada, were found to hr? richest in helium ^0.34 per cent, and 0.33 per 
cent, respectively), and it was estimated that these sources could supply 
from 10,000,000 to 12,0.00,000 cubic feet of helium ])er annum. Gases 
from New’ Briinswi<?k were foxnul to contain 0.064 per cent., and the 
richest natural gases in New Zealand not more than 0.077 per cent. A 
natural gas from Pisa, Italy, contained no helium; the gas at Iloath- 
field, Sussex, 0.21 per cent. ; that from the Ring’s Spring, Bath, 0.16 per 
cent.; and the natural gases at Pitt Meadow’s, Fraser River Valley, and 
Pender Island, on the Gulf of Georgia, British Columbia, were a^scer- 
tainetl to possess a nitrogen content of over 99 per cent. 

In 1917, a small experimental station was set up at Hamilton, 

Ontario, w^here it w^as found that the helium present in the crud(^ 

natural gas, to the extent of 0.33 per cent., could he satisfactorily 

isolated on a commercial scale; and the second station was established 

to operate on the natural gas at Calgary, Alberta. Three methods 
of isolating the helium content were investigated, viz., (a) by utilizing 
the cold obtainable from the natural gas itself for liquefying all the 
contained gmm exwpt the helium; (h) by using external refrigeration 
only, by means of ammonia, liquid air, &c.; and (c) by combining 
methods (a) and (h). Although method (c) had been successfully used 
in tile Texas field by the United States authorities, it was not adopted, 
as it did not appear to be economi'cal. Method (a) was selected, and 
by suitably modifying the Claude oxygen-producing column it was 
found that helium of 87-90 per cent, purity could bo regularly and con- 
tinuously produced. Ultimately, an auxiliary apparatus w’as added, 
w’shereby the purity of the gas was raised to 99 per cent, or higher, 

* Absfcractod from {i leotiire Society, by Prof. C. McLcimaD, o« 

a 7th 1920, end pubUsh^ In the Jourm^ of ih$ Smtly vf 
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From the experienee thus obtaiueil it was possible to draw up speeifiea* 
tions for a commercial plant to deal with about 56,500 cubic feet of 
gas per hour at normal temperature and pressure, f Six of the^se luachines 
would deal with 9^500,000 cubic feet of gas daily — the average supply 
of natural gas at Calgary. The cost of a commercial |)laut for treating 
the whole supply from the Albert-a field would probably be less than 
£150,000, assuming an efiiciency of 80 per cent. {i,e., a recovery of 80 
p(U‘ cent, of the helium coiiteut of the natural gas), and allowing for 
salaries, running costs, amortization, &c., helium could be produced in 
Alberta at less than £10 per 1,000 cubic fet^, excluding the coat of 
(jylindera and transport. From data so far ascertained, it is probable 
that the potential yearly isupply of helium from all sources within the 
Empire would not sufiice to keep more than a very few of the larger 
airships in commission, even if diluted with 15 per cent, of hydrogen; 
it might be used to fill fireproof cx)mpartments adjacent to the engines 
if it were decided to install these within the envelopes of largc^r airsdiipa. 

In the course of this work, a number of collateral ])rol)leiiks were 
investigated. It was found, e,g., that for aeronautical purposes 
li.>^rogen c<nx\(\ be mixed with 15-20 per cent, of helium without the 
mixture becoming Inflairimable or explosive in air. The permeability 
of rubbered balloon (fabrics for helium was shown to be about 0.71 of 
its value for liydrogen. For skin-lined fabrics, the permeability to 
hydrogen and helium was about the same. Thin soa]) films were found 
to be about one buudred times more permeable to hydrogen and helium 
than rubbered balloon fabrics, but iintreated cotton fabrics, when 
wetted with distilled water, were but feebly permeable to these gases. 
It was found that rapid estimations of the amount of helium in g gas 
mixture could be made Avitli a pivoted silica balanc*<'*, a Sbakspear 
katharometer, or a Jam in interferometer. The latent heats of methane 
and ethane were determined, and also the eompositiou of the vapour 
and ]i<pii(l phases of the system methane-nitrogen. It was ascertaitud 
that helium containing a.s much as 20 p(*r cent, of air, oxygen, or 
nitrogen can be highly purified in large (piautities by simply passing it 
at slightly above atmospheric pressure through a few tubes of coconut 
charcoal kept at the temperature of liquid air. In the spectroscopy of 
the ultraviolet, heliiun was found to be exceptionally useful. 

Among the sugg<^sted possible applications of hejium are its use in 
industry a*s a filling for iheriiiiouic amplifying valves of the ionization 
type; for filling tungsten iucandesceiit filament lamps, especially for sig- 
nalling purposes where rapid dimming is easeutial; and for producing 
ga« arc lamps in which tungsten terminals are used, as in the Pointo- 
lite ” type. Hiowever, both of these Tarit^ies of lamps possess the 
defect of jsoon becoming dull owing to the case with which incandescent 
tungsten volatilizes in heliuiii and deposits on the surface of the enclos- 
ing glass bulbs. As regards illumination, helium arc lamps possess an 
advantage over mercury arc lamps in that the radiation emitted has 
strong intensities in the red and yellow portion of the spectrum. 
Sfutting has tdiowu tJiat Geissler tubes filled with heUuui are eminently 
suitable, under ceHain conditions, for light standards in spectrophoto- 
rnetr}’', but tbe amount of the gas which cKnild be used in this way is 

t A full A<*co«at of the a|>parattt8 employed, with diagrams, is given In the Journal of the Socieiff 
Qf Chemical July, 1020. 
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very small. It lias recently been pro}>osed to use helium in plaee of 
oil for surrounding the ’ switches and circuit-breakers of high-tension 
electric transmission lines. If the gm should prove suitable for this 
purpose, large quantities (Kiuld be utilized, and it has yet to be demon- 
strated that in this field helium possesses any advantage over the oils 
now used. It has been suggested by Eilhu Thomson and others that, 
if divers weix^ sup])lied witli a mixture of oxygen and helium, the rate 
of expulsion of carbon dioxide from the lungis might be increased, and 
the period of submergence, as a consequence, be considerably lengthened. 

To chemists and physicists, the discovery that helium can be pro- 
duced in (quantity at a moderate cost opens up a vista of surpassing 
interest in the realm of low temperature research. It is but a tew yeans 
(1908) since Onnes, after prolonged effort, succeeded in liquefying 
helium, and in so doing reached a temperature within approximately 
1 degree or 2 degrtK^s of absolute zero. The results obtained by him, 
although limiUnl in number, are of great importance, for they show 
that, if liquid helium were rendered available in quantity, fundamental 
ill formation of the greatest value on such problems as those connected 
witli electrical and thermal eonductioii, with specific and atomic heats, 
with magnetism and the magnetic jiropcrties of substances, with phos- 
phorescence, with the origin of radiation, and with atomic structiin'. 
(^ould be obtained. In speetrosc<n>y, supplies of liquid lielium would 
enable ns to extend our knowliHlge of the fine structure of spectral lines, 
and thereby enable lus to obtain clearer ideiis regarding the electronic 
orbits existing in the atoms of the simpler eltmients. In the field of 
radio-activity irnportant information (‘ould be obtained by tbe use of 
tein]K‘ratures IxdAveen that of liquid hydrogen and that of liquid helium; 
and tsueb f)robl(*m.s as the viability of 8|>ore8 and bacteria at such low 
temperatures could be attacked with fair prosj)ect of suceesss. A point 
to be reiiH'inbered is that the supplies of natural gas from whiob iKilium 
can be extracted are being rapidly usc^d up, and hence careful cou- 
sideration should be given to the problem of producing helium in large 
quantities while it is still available, and of storing it up for future use. 

The number of problems which could he attacked by the use of liquid 
helium is so great that it appears well worth while to press for the 
ostablishinent of a cryogenic laboratory with in the Empire. Such a 
project raerit/S national and, perhaps, Imperial support. A well- 
equipped cryogenic laboratory should incluclf^— (1 ) A large liquid-air 
plant; (2) a riquid-liydrog<m plant of moderate capacity; (3) a small 
liquid-helium plant; and (4) machine tools, measuring instruments, 
and other apparatus. The capital cost of such a laboratory would be 
€30,0.00, and the running costs would he covered by the interest on an 
endowment fund of €125,000, No better method could be imagined of 
perpetuating the work of the great pioneers bf low-teinperature resewrch 
--Andrews, Davy, Faraday, and Dewar. 
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Prickly Pear in U.S.A. 

Report by Professor R. D. WATT. 

I The following rei)ort, presented to the Institute of Science and 
Industry by Professor R. D. Watt on the subject of Prickly Pear Inves- 
tigations in the United States, will be read with interest. It will be 
seen that in the United States there is a difference of opinion as to the 
economic value of the cactus. In Australia, however, the plant has 
lx»coine such a pest, and lias established itself over such an enormous 
area, that its progress has got to be checked, and the plant, if possible, 
eradicated, regardless of ai|y slight economic value it may possess. In 
a bulletin on the subject issued by the Institute last year, it was pointed 
out that the Pest ])ear had a value as a fodder reserve in case of drought, 
but that exjKirientHi liad shown that Prickly P(^ar by itself did not 
contain sufficient nutriment to keep up the condition of animals fed 
upon it. The fruits urc much more nutritious than the joints.] 

liefort? leaving for iny recent trij) to America and Europe, I pro- 
mised to make some inquiries in the United States with regard to the 
utilization of tli<‘ Prickly Pear, espiMu’ally in a df^siccated form, for the 
feeding of liv(‘-stock. Owing to the delay in jny departure caused by 
the strike of marine enginwrs, tlie American part of my trip was con- 
siderably curtailed, so that I was not able to make such exhaustive 
inquiries as I should have liked into this matter, but whenever I had 
the opportunity I gleaned all the information I could. 

The first man interviewed was Mr. M. E. Jaffa, Professor of Nutri- 
tion in the University of California. He was of the opinion that none 
of the dried cactus products, except those derived from the fruits of 
SOUK' species, wen* of any value for human food, nor did he think 
that they were of mindi value for feeding cattle or other domestic a te>d 
animals because of the low protein and fat content, the high fibre con- 
tent, and the uncertainty as to the nutritive value of the nitrogen-free 
extract which constitutes from 70 to 75 per cent, of the material. No 
actual feeding tests had been carried out to ascertain the latter point. 
He was further of the o|)inioM that the correct place for the various 
species of Opuntia for cattle food was a reserve for dry seasons, the 
cattle cacti to be consumed by cattle in their natural succulent state 
after the destruction of the spines and spicules, if necessary; that their 
main value as feeding stuffs depended on their succulence; and that to 
manufacture concentrated products from them by desiccation was a 
mistake. He was under the impression that nearly all the cactus food 
products companies had gone out of business, although he supplied me 
with a report he had sent to one company on the value of their products 
for human consumption, a copy of which is enclosed. 

Before interviewing Professor Jaffa, I had already written to the 
manager of this particular company, the Cactus Food Products Com- 
pany of Los Angeles, asking certain questions regarding species, pro- 
cesses of manufacture, analyses, and prices. A reply was not, however, 
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received until I reached Washington. A copy is forwarded herewith, 
together with a folder entitled, Food from Cactus.^’ It will be rioted 
that they now make no claim to produce a food from the vegetation 
parts of the plants suitable for human consumption, that they are very 
vague and indefinite about the particular spe<ue« used, and that the 
process of manufacture is covered by letters patent. 

The price quoted is 30 dollars per ton, which would be equivalent 
to £G 5s. in normal times, and something like £9 at the current rate of 
exchange. This seems much too dear for a material which has a 
greater resemblance to wheat or oat straw than to any other w^elbknown 
foodstuff, and about whose palatahility and digestibility so little is 
knowui. They do not at prt'sent separate the fibre, but recover a 
trifling amount of potash from the ash of the spines and a small quan- 
tity of various juices ” whose commercial value is not stated. 

While in Washington 1 had an interesting inter\dew with Mr. 
David Oriffiths, of the Federal Department of Agriculture, with refer- 
ence to various aspects of the Prickly Pear problem. lie has, perhaps, 
had a wider experience of the Prickly PciMr in the United States than 
any other man. 

Mr. Griffiths considers the Prickly Pear a great national asset, 
especially in the drier south-western States, and all, his efforts have 
been in the direction of preserving the pear and encouraging its spread 
and growth rather than its destruction. On being asked wliy Opuntia 
mermis and other species had become such pests with us, he expressed 
the opinion that it w^as mainly because in Australia lhi‘ various pears 
setxl m freely and the seed germinated so readily owing to the abundant 
summer and autumn rainfall and the absence of severe winters. Even 
in Southern Texas, wdiich may be regarded as the natural home of the 
pear, the seed rarely germinates owdng to the erratic rainfall, and con- 
sequently the various species spread only vegetatively. In his lomg 
experience, only twice in Southern Texas and once in California, has 
the Prickly Pear seede:l freedy and germinated readily, and that with a 
rainfall of 5 inches in September (equivalent to March in Australia). 
Even tben the plants did not grow to any size. He estimates that 
Southern Texas carries twice as many cattle as if the pear w'ere not 
there. Cattle eat most of the species without treatment of the prickles, 
although they, attack them more eagerly when the spines are siugexl off. 
He quoted the case of a herd of dairy cows from Texas which got noth- 
ing but prickly pear as roughage, together with a certain amount 
of ^Vconcentrates for over two years, and did remarkably well. There 
are no fewer than 200 species in Mexico and Southern United States of 
America of economic importance for feeding, although the mast useful 
sorts are about a dozen closely-related species— 0. cyanella, 0. alto, 0. 
gomme, &. 0. elUsiana is the hardiest spineless form, but the spineless 

varieties are not nearly so hardy or prolific as the spiny fonns. 

Mr. Griffiths w^as not in favour of concentration of Prickly Pear, as, 
it is difficult and expensive to get rid of the water, and the product 
does not seem palatable to stock after desieeation. He, too, had the 
impression that dj the caeto products companies bad gone out of 
business. He drew my attention to the w’ork of a Japa investigator 
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who had found an additional difficulty in using Prickly Pear as a source 
of alcohol, viz., the existence of an organism or something in the pear 
which inhibits the growth of yeast. 

With regard to the possibility of .getting the u])per hand of the 
pest pear in Australia, he offered considerable hope that the wild 
cochineal insect might be of use. When I told him that it attacked 

0. nwnocantha in Queensland, but not O, inermis, he seemed surprised. 
He stated that this insect existed all over the United States where 
Prickly Pears grow, and does very considerable damage, although it 
never completc^ly destroys the pear. 

At Chico, in California, they have a wonderful colleciion of Cacti 
growing on about 3 acres of land- Very few of the varieties are not 
attacked by the wild cochineal insects which threaten to destroy the 
plantation. Indeed, regular spraying luhs to he adopted to preserve 
them. More than 100 species are attacked, including 0 punt ha inermis 
— our common pest pear. 

The rc^ason doubtless is that the usual American speci(*s is Coccus 
conf usns, not indicus. 

The })robal)le reason wJiy the wild cochineal insect does not exter- 
miiiMte the pear in its natural habitat is that in places like Southern 
Texas when rain does come it falls in torrents, thus checking the insect, 
which likes dry weather. ^ 

Asked whether lie had any experience of crossing different varieties 
of Prickly Pear (a matter of great iiuportanct^ in connexion with one 
possible line of attack on our pest ])ear), Mr. (iriffiths said that he had 
not, hut that, altliongh natural cross fertilization is very rare, undoubted 
iiyhrids had l)(‘en produced. 

Some fuller information is contained in tlie latest publication of the 
Pnited States Department of Agriculture on the subjwt, Prickly Pear 
as Stock Feed, by David Griffiths, enclosed. 

The net result of my somewhat liuiitfxl inquiries seems to be that 
there is no great hope from the utilization of the Priekly Pear as 

st(wk food by concentration or desiccation, but that more attention 

should be given to the plant in its natural state as a reserve for drought 
periods in the districts wliere it already exists, and that, where neces- 
sary, methods (sncli as singeing of the* prickles) sliould Ix^ adopted to 
make it more attractive and less harmless to stock. 

Incidentally two very interesting points in connexion with its ]>os- 
sible extermination in Australia have been pointed out, A-^iz. : — 

1. That there already exists at Chico, California, a race of the 

wild cochineal insect which is capable of doing serious 

damage to our common pest pear (Opurdia Incimiis), and 
other species, and 

2. That undoubted hybrids of the genus Opuniia have been 

obtained. 
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The Roma Bore: Notes on the Recent 
Flow of Gas. 

By W. £. CAMERON, RA., Deputy Chief Geologist, Queensland. 

During tlie drilling of the preaeut (No. 4) bore in April of last 
year, gas was first noticed by the driller in the bailings from a sandy 
shale from 3,602 to 3,610 feet, and again in satidstouos from 3,665 to 
3,677 feet, and from 3,680 to 3,690 feet. As the drilling, following the 
usual Californian practice, was being done with a full eoluinn of water, 
exercising a pressure of nearly 1,500 lbs. per square inch on the gas in 
the top gas vStratum, and correspondingly greater pressure on the lower 
strata, the gas could not flow into the bore unless it had a pressure 
excx^eding that of this column of water. Not having that pressure, no 
flow of gas was obtained while the column of water remained above it. 

It was not judged advisable at the time to test these strata for gas, 
as it was not considered that the main gas stratum met with in the 
previous bores had been reached, and no very great flow of gas was 
expected from them, as no gas had been reported at these depths from 
the previous bores. There was also the risk involved in bailing the 
lO-in. casing with a (*olumn of water of about 3,500 feet standing behind 
it. However, in the recent repairs to the 8-in. casing, which has become 
fast at the bottom of the bore, the -column of water in the bore was 
lowered some 520 lV*et, with a consequent lowering of the pressure f)f the 
water column on tlu^ gas stratum. This allowed gas to flow into the 
bore for about half-an-hour, tlu^ subsequent filling of the casing with 
water shutting off the flow. SuhscKjuently’ in cutting the casing at 
3,624 feet, the column of Vater in the bore was lowered some 880 feet , 
with a consequemt still fiirtber lowering of the I)res8ure of tlui water 
column on the gas stratum, which was thus enabled to discharge all the 
water from the bore and flow unchecked, with the consequent revelation 
that these strata contain very much greater quantities of gas than was 
judged possible from the records of the previous boros put down to 
them. 

PaKSSlIRK OF THE GaS. 

There Las been considerable controversy as to the pressun*. under 
which the gas at Roma exists in the strata. By some the pressure 
has befen regarded as insignificant on account of the small flows met with 
in the two previous bores when compared with the enormous volumes of 
gas met with in oihbearing strata in other parts of the world. The 
volume of flow, however, is in direct proportion to the size of aperture 
through which the flow takes place. In the two previous bores, the flow 
was seriously obstructed — in the oue case by having to pass through a 
column of water of nearly 3,700 feet in depth, and in the other case by 
having to pass a set of drilling tools which were fast in the bottom of 
the bore, and which nearly blocked its total diameter. The toall 
volume of gas, therefore, in these flows formi^ no criterion of the 
content of the streta, and could not be correctly taken as indicating 
an insignificant pressure. 



THE EOMA BORE. 


Generally speaking, the pressure of gas in an oil-field or gas-field 
varies rouglily with the depth of the stratum below the surface, 
increasing by from 20 lbs. to 50 lbs. per square inch for every 100 feet 
of depth. Although the pressure of the gas at Koina has never been 
measured, deduction from obsen^ed facts indicates that it is no excep- 
lion to this rule. 

The No. 1 bore flowed 44,625 cubic feet of gas, accompanied by 
39,411 gallons of water, per 24 hours for some years, and consequently 
the pressure of gas where it entered the bore at 3,670 feet must at least 
have been equal to the weight of water in the bore at any one moment 
above that d6q>t}i divided by the area of the cross section of the bore 
in square inches, otherwise the gas would not have been able to enter 
the bore. Froru tbes(‘ facts, the pressure can he calculated at about 

I, 420 lbs. per square incli. In the present (No. 4) bore, no gas flowed 
while tlie pressure of the column of water above it equalled about 1,500 
lbs. per square inch ; but as soon as the column was lowered to a pressure 
equal to 1,340 lbs. per square inch, a flow of gas was obtained. The 
pressure of the gas may, therefore, be almost certainly judged as being 
greater than 1,340 lbs. per square inch, and as less than 1,500 lbs. per 
square inch; also as probably a little more than 1,420 lbs. per square 
inch. Tliis is at the rate of over 39 lbs. per square inch for each 100 
fet^t of depth to 3,602, and is comparable with the pressures observed 
in oil-fields abroad. The insignificant pressure of the gas was used 
as an argument against it being a gas associated with oil, but in view 
of these facts this argument a|)pears to fall to the ground. 

OK J’TIK StRATA FOR GaS. 

In the |n*(‘sent liore (No. 4) gas was first met at 3,602 feet, and occurs 
in lower strata, in all probability, down to 3,690 feet; while in the 
No. 3 bore it was almost certainly met with down to 3,702 feet, which 
would correspond to 3,712 feet in the present bore, owing to the differ- 
ences in surface levels of the two. There is, therefore, probably a thick- 
ness of at least 100 fevt of strata in this area, carrying several bands 
of sandstone from 10 to 20 feet in thickness, charged with gas at a 
]>ressure of at least 1,400 lbs. to the square inch. Tinder this pressure, 
each cubic foot of gas at the surface wdll occupy only one-ninetieth of 
a cubic foot in the strata, or not much more than a cube with 2|-Iii 
sides. 

If, therefore, the sandstones oontaiji 1 per cent, of gas-filled spaces, 
each cubic foot of the rock would contain iieaidy its own volume of gas ; 
and if 5 per cent, of spaces, five times its own volume. As these sand- 
stones probably extend with undiminishod thickness over acres of 
ground, it vnW be seen that even 10 feet of sandstone carrying gas is 
likely to be capable of supplying a very large volume of gas. 

Causes of Stoffage of Flow in Previous Bores. 

This question is somewhat obseui-e, because we have not got all the 
details of what occurred at the time. It may have been due to sanding 
up of the bottom of the bores, or to local decrease of pressure by escape 
of gas, and flooding by bottom” water under greater pressure. Mr. 

J. B, Henderson, Government Analyst, has pointed out that, in the 
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No. 2 bore, wbieh flowed pjas and watei* for some time, the action was 
<*quivalent to an air lift, and that any interference with this action 
would mean the filling of the bore with water and the exercising of a 
pressure on the gas of a column of water 3,670 feet in depth, or over 
1,500 lbs. per square inch, which was probably greater than the pressure 
of the gas met at 3,670 feet, ^ 

In the No. 3 bore the gas blew the column of water out of the hole 
at 3,702 fef^t; but we do not know the depth of water column that was 
being used. When the fire was put out and repairs to the casing were 
started, some water was issuing with the gas, and it seems quite 
jjrobable that, in repairing the easing, the flow of this water was so 
checked that it filled the bore and again shut off the gas by its excess of 
pressure. At any rate, we now have good evidence that the bore was 
flowing water when the gas suddenly shut off, and it is probable, from 
what we now know of the gas pressure, that the pressun' of the column 
of water would exceed that of the gas. 

Tiik Lesson of tuk Homa Bore (ias Flow. 

The recent very great flow of gas in tlu- Roma No. 4 bore, and the 
ubseuce of flow while the water column stood in the bore, is a ])ractical 
illust rat 1011 of the necessity in boring, either for gas or oil, of so con* 
striicting the bore that all upper flows of water (*.an he absolutely shut 
off from the interior of the bore, so that the pressure on any stratum 
giving indications of gas or oil may be taken off that stratum by bailing 
the bore, without any fear of incursion of water from higher strata. 
If such waters have access to the bore they cannot be bailed so as to 
take the pressur(‘ of the column of water in the bore off tlie productive 
stratum, and if the pressure of the gas or oil should happen not to 
exceed that of the water above it, no flow of either rgas or oil can be 
induced. This is a well-known maxim in boring for gas or oil, but it 
is very often noglectod by those who think that there is nothing more 
to be considered in designing a bore to prospect for oil than in designing 
bore for water. 


Petrol Content of the Gas. 

The illuminating value of the gas at Roma, measured some twenty 
years ago, was given at 24 candle-power, and, as the candle-power of 
methane is only 5, it was quite evident that the gas had constituents in 
it other than methane. The analysis, though by no means precise, 
showed that these other constituents were mainly hydrocarbons, and 
it was from these facts, and the known high illuminating value of even 
small proportions of the higher hydrocarbons which form the consti- 
tuents of petrol, that it was judged that the Roma gas contained vapour 
of the petrol constituents, and which led to arrangements being made 
with Mr. Henderson, Government Analyst, to test the amount of these 
constituents present. Mr. Henderson, in his preliminary tests, has 
already found 1.2 pints of petrol per 1,000 cubic feet of gas, and with 
more suitable adjustments of his pressure and temperature will, no doubt, 
get higher results. In America, large quantities of petrol weiti pro^ 
fttably made from gas citrrying no mofo than 1 pint of patrol per 1,000 
cubic feet of gas, while petrol was selling at 5d. per gallon. There is 
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little doubt that, in this gas at Rorna, the State has an asset that can 
at any time be turned to profitable account, even if oil should never he 
found. It may not be considered advisable, however, to do so until a 
market can be found for the residua] gas. 

Estimates published by the Bureau of Mines, United States of 
America, in 1919, show that the capital expenditure on an absorption 
plant to treat 6,000,000 cubic feet of gas per diem is less than £1 for 
every 300,000 cubic feet per annum. With an extraction of only 1 pint 
per 1,000 cubic feet, the gross return per annum for each 300,000 cubic 
hset would be 300 pints of petrol, worth in Australia to-day some £7. 
The running expenses should absorb only a small proportion of this 
return, as all fuel for power and distillation would be available from 
a small proportion of the residual gas, and labour and superintendence 
costs would be low. There is little doubt, therefore, of the commercial 
possibilities of the extraction of the petrol, providecl the supply of gas 
is large; and, as shown above, this condition s(‘ejns to be fairly well 
assured. 
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Wood Distillation. 

By A. J. HAU, BSc. 

The dye industry is vitally connected with coal-tar distillation, and 
in recent years this connexion has been widely discussed. There are 
few dyestuffs that are not in one way or other derived from coal and 
its by-products. But coal is not alone in providing the dye manufac- 
turer as well as the dyer with useful substances. Wood is an important 
raw material. By the dry distillation of wood, many useful by-pro- 
ducts are obtained, and until further synthetic methods are discovered 
the production of snch substances as nud^hyl alcohol and formaldehyde 
will depend on this industry. At present, wood distillation is to a large 
extent supplying the demand for acetic acid, acetone, methyl alcohol, 
sodium and calcium acetates, formaldehyde, and charcoal. To a 
smaller extent wood yields several chemicals of valno in medicine. 

A CoMPi.EX Sl’BSTANCE. 

Wood itsidf is a complex celliilost^ substance which will obviously have 
a composition dependent on its source. Hard woods are essentially 
different from soft woods. Cellulose and lignin are the* chief (»onsti- 
tuents of wood. The various processes in paper manufacinre are 
carried out with the object of separating these two substances, and at 
present the li^iin liquors are a waste product which is awaiting a 
useful application. 

England is not a country rich in timber, and, consoquently, the 
greater proportion of wood distillation plant is situated abroad. Be- 
fore the war, (rennany carried out a great deal of wood distillation, 
and this industry was especially flourishing there. 

Wood always retains a certain amount of moisture, and in the 
distillation it is cust/omary to employ the wood in its ordinary air-dry 
condition. It will he noticed from the average composition of wood 
that no nitrogen products are present. Hence there are no nitro- 
geneous substances among the products of distillation. In the car- 
bonization of bones, which contains a large proportion of nitrogen, a 
considerable amount of methylamine is obtained. In wood distillation 
hydroxy bodies as methyl alcohol are obtained. The averagie composi- 
tion of dry wood is:-— 

Carbon . . . . . . . . 50.00 per cent. 

Hydrogen . . . . . . 6.00 „ 

Oxygen . . . . . . . . 42.75 „ „ 

Ash 125 

. natural that attempts have been made to establish a rela- 

tion between the final by-products and the original constituents of the 
wood. ^ So far it would seem that, while both the cellulose and lignim 
give rise to carbon, acetic acid, and tar, the lignin differs from 
cellulose by decomposing into less oxidized bodies such as methyl 
alcohol and acetone. Of course, no separation of the cellulose and 
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lignin is effected before distillation, so that a mixture of all these by- 
products is obtained. In wood the proportion between these two essen- 
tial constituents is variable, so that the wood distillate will also vary. 


Distillation. 


Thti distillation is carried out in large chambers whose construction 
varies at different works, while the condensation of the distillate is 
effected in water-cooled coils by the usual methods. A suitable quan- 
tity of the wood is introduced into the distillation chamber and then 
heated to about 270 deg. C. At this point the reaction becomes 
exothermic, and so much heat is evolved that further heating is unneces- 
sary, and the reaction procc^eds of itself. The liquid (listi]]ate which 
is collected is known as crude pyroligneous acid, and it contains all 
the by-products which have subsequently to be separated. But not all 
the products of distillation are able to be condensed. A considerahle 
proi^ortiou are gaseous, and the.se are used in the heating of the distil- 
lation retort, thereby effecting a saving of fuel. The residue in the 
distillation cliarnher is wood charcoal, and is ground up and is then 
ready for the market. 

The following indicates the average amounts of the crude products 
obtained by the dry distillation : — 

Carbon ( wood charcoal) . . . . 26.0 per cent. 

Crude pyroligneous acid . . . . 47.5 „ „ 

Non-oondensed gases . . . . 26.5 „ „ 

Of these, the crude acid is the uK^J^t important as regards the dyeing 
industry. It consists of: — 


Acetic acid 

Methyl alcohol and acetone 
Tar and impurities . . 
Water 


7.0 

3.5 

8.5 
81.0 


j)er cent. 

r y7 

yy 


SO that it can he readily seen that acetic acid is its most iin|>ortant 
* constituent. 


In workiiig up the crude acid, the distillate is first allowed to settle, 
and it can then be separated from a large proportion of the tar. But 
not all, since some of the tar tjxists in a state of an emulsion. Com- 
plete separation is effected in the next proces.s in which the crude pyro- 
ligneous acid is distilled. The distillate is generally absorbed or added 
to milk of lime. This serves to fix the acetic acid as calcium acetate, 
and also hydroylses any esters that may have fonru^d. Methyl acetate, 
which is always present, is decomposed into methyl alcohol and acetic 
acid. 


Limb Lk^uors. 

The lime liquors are again distilled. The cMhdum acerate, being non- 
volatile, remains in the still residue, wdiile the distillate contains 
the methyl alcohol, acetone, and a few other substanc(^s. Acetic acid, 
eulciuin acetate, and sodium acetate are obtained by treatment of this 
residue. The "liquid is concentrated and finally evaporated to 
dryness. A solid is obtained, which is known as brown acetate of lime. 

687 



SCIENCE AND INDDSTKY. 


It may be sold as such or further converted into acetone. Acetate of 
lime usually contains 80 per cent, of calcium acetate. When sodium 
acetate is required, and this has become an important product nowa- 
days in the manufacture of acetic anhydride, the distillate from tlie 
crude pyroligTieous acid is absorbed in a solution of sodium carbonate 
instead of milk of lime. The volatile constituents are distilled off 
and the residue is concentrated and finally evaporated to dryness. A 
considerable amount of organic impurities which are always present 
give the product a brown colour, so that it is heated to 320 deg. C. in 
order to destroy the foreign matter. I'he crude sodium acetate as thus 
obtained is further purified by dissolving in water and recry st all izing. 


Acetic Acid. 

The greatest proportion of the calcium acetate is convc^rted into 
acetic acid. It is mixed witli 95 per cent, sulphuric a(dd and distilled 
under reduced pressure. The crude calcium acetate is never free from 
impurities, and these react with the sulphuric acid to liberate oxides of 
sulphur. Hence by distilling under reduced ]>ressure, the teiii})oratures 
reached are lower, and in conscHpienco the ainonnt of suli)huric acid 
which is decoiriposed is greatly reduced. The strength of the aet^tic 
acid obtained varies with the type of stjll-head used. First runnings 
are from 25 to 50 p(vr cent. But for the production of glacial acetic 
acid a second distillation is necessary, and an efficient rectifying column 
must be used. Weak acetic acid as obtained from wood products is 
frequently yellowish in colour. This is due to th(‘ presence of sulphur 
compounds formed during the distillation. Sulphur dioxide is often 
present in small quantity, and may bo detected by its reducing action 
on a dilute solution of potassium permanganate. 

The distillate obtained from the milk of lime liqm)rs has the follow- 

70 per cent. 

6 „ 

S 

99 99 

A separation of the coi^ituents is effected by fractional distillation. 
The most important substance thus obtained is, of course, the methyl 
alcohol. Most of the uses for methyl alcohol are such that no ketone 
must be present. Thus in the production of tlie rnonomethyl and di- 
methyl anilines, where aniline hydrochloric acid and methyl alcohol 
are heated together in an autoclave under pressure, any acetone which 
may be present would react with the aniline to form an insoluble com- 
pound, and at the same time triphenyl methane by-products would be 
formed. Acetone would also be an undesirable impurity in methyl 
alchol which is to be used for the production of formaldehyde. So that 
tlie fractional distillation has to be carefully carried out to obtain a 
methyl alcohol containing not more than .1 per cent, acetone. 

It will thus be seen that directly from wood distillation, acetic acid, 
methyl alcohol, and acetone are obtained. But the same industry 
usually carries on the related manufactures of formaldehyde from 
methyl alcohol and acetone from calemm acetate. 


ing composition : — 

Methyl alcohol 
Acetone 
Aldehydes 
Water 
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Acetone. 

In the niaiuifacture of acetone, cakiuni acetate is decomposed at a 
high temperature. ' 


Oa(CH3COO), - CaOO, -f 
Calcium Acetate Acetone. 


The calcium acetate is placed in layers on shallow steel trays and 
introduced into suitable retorts heated by gas. At about 300 deg. C. 
decomposition takes place, and the evolved vapours are condensed in 
water-cooled coils. Tlic distillate is not pure acetone, since numerous 
side i*eactions take place. Purification is effected by fractional distil- 
lation. 

When a very |)iire acetone is required, use is made of the ability 
of ketones to form sparingly soluble compounds with sodium bisulphite. 


OH 

OH 


CO 


4- 


XiiTfSO — r* 


OH 

N}iSO„' 


The crude acetone is mixed with a coiK*enti*ated solution of sodium 
bisulphite, and after standing some time, crystals of the acetone bisul- 
phite com|>oiind separate out. These are filtered off, treated with aii 
alkali, and the j)ro(luct distilled in order to obtain a pure acetone. 


FokM ALDKHYDK. 

Formaldehyde is a very important substance, and its uses are 
ra])idly being increased. In the manufacture of dyes, it is employed 
largely in connexion with the rri phony Im ethane dyestuffs, such as 
magenta. It is used in the production of synthetic indigo. A large 
number of artificial resins are produced by condensing formaldehyde 
with phenol and its homologues. The condensation product between 
rf\sorciTiol and formaldehyde serves to fix basic dyes in textll(> printing 
[jrocesses. With gelatine, formaldehyde forms an iuaoluhh‘ compound, 
and this is iiuide use of in a well-known method for waterproofing 
textile fabrics. Moreov(u% it is generally well known that most direct 
dyes are made considerably faster by an after-treatment wdth a dilute 
solution of formaldehyde. Finally, in the ^^eing of cotton-wool unions 
with sulphur colours, a preliminary rreatmcmt of the wool with formal- 
de^hyde helps to preserve it against tendering by the strongly alkaline 
dye liquor. Formaldehyde has a growing importance. 

When methyl alcohol is pa.8sed over suitable catalysis at a high 
temperature, partial oxidation takes place. Professor Bone has carried 
out numerous researches in this connexion. By controlling the oxida- 
tion it is possible to insure that a large proportion of formaldehyde is 
formed. 

CH3OH + O - H.CHO + 

, Methyl alcohol Forum Iflehyde. 

In the pro(^»as of manufacture the catalyst usually consists of rolls 
of copper netting. Methyl alcohol is sprayed with hot air over the 
catalyst which is maintained at a temperature of about 400 deg. C. 
The proportion of air to methyl alcohol must be carefully regulated. 
Air^ of course, is the cheapest source of oxygen. Biit it is not possible 
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to employ the theoretical proportioiis because of the danger of possible 
explosions. It has been found that this danger can be completely 
avoided if an excess of methyl alcohol be employed, and this means 
that methods for recovering the excess have to be used. The gases, 
after passing over the catalyst, are led to a fractional condensing 
apparatus. Form aldehyde is more readily condensed than methyl 
alcohol, so that by maintaining the first condenser at a suitable tempera- 
ture nearly pure formaldehyde is obtained. By means of a second 
condenser the methyl alcohol can b^ recovered. 

The process is a continuous one: a mixture of air and methyl alcohol 
entering at one end of the plant while formaldehyde is obtaimkl and 
excess of methyl alcohol is recovered at the other end. 

Present conditions indicate that no attempt is being made to replace 
the timber which every year is being consumed. The paper pulp 
industry consumes so much timber that the scarcity is felt even now. 
It is sugge.sted that flax — not the type used for linen manufacturo — 
should be used in paper mills. Obviously, then, at some future date, 
wood distillation will have to he discontinued. The demands for acetic 
acid, acetone, and formaldehyde will then have to be satisfied by 
synthetic processes. 





NATIONAL INSTITUTE OF AGUilCULTUKAL BOTANY. 


National Institute of Agricultural 
Botany. 

In delivering liLs presidential address to the Botanical Section of 
the British Association for the Advaneeinent of Science, >Sir Daniel 
Morres said, “ During the great war which has now happily been 
brought to a close, it has been abundantly made clear that in botany, as 
in other applied sciences, we must rely, in future, less on chapee, 
individual effort, and initiation.’^ Some time before thesis words wevo. 
spoken, a movement was on foot to establish a National Institute of 
Agricultural Botany, which was especially designed to co-ordinate the 
work of the private individual, the Plant Breeding Institute, and the 
seed merchant. 

The plant breeder is usually a person with neither sufficient means 
!ior land to grow his product on a commercial scale for himself. At 
firesent, he has either to distribute his seed in small lots to fanners for 
trial, or he has to sell the whole of his stock to .seed firms and leave 
its devdopment to them. The first method i.s clumsy; the seed is very 
likely to become mixed, and the rate of dissemination is very alow. The 
s€*cond method is more ra|)id, but ix^sults in concealing the name of the 
^iriginator from the ])ublic. In cases where it i| not a private individual 
hut a firm or institute which produces the new variety, it i t easier for 
publicity to he ohtaiiud; hut, even here, lack of funds and a small 
staff often harnjier the work. The proposed National Institute of Agri- 
cultural Botany should, to a great extent, overcome thes<‘ difficulties, 
as its main functions will be as follows: — 

1. To receive stocks of seeds of new varieties which the 
directors regard as having been sufficiently t.estcHl. ThC/Sc 
will be groAvii on a commercial scale and put on tin' 
market. 

"2. To maintain, by trials, ])iirc stocks of the main varieties of 
cereals and other plants, and by occasionally re-sclectiiig 
this stock to make seed of undoubted purity and high 
quality available to Ihe seed merchants. 

th The Institute will certify to the purity of stock in tin' hands 
of farmers and seedsmen when asked to do so. 

Other points, such, as the registration of varieties and control of the 
iremendous number of synonyms, will also he taken U}). It can ho seen 
from this statement of functions that the Institute will be responsibh' 
for arriving at and maintaining a high standard of quality and purity 
in the seecl supply of British merchants to both home and fonugn 
buyers. 

As soon as the Institute has time to get into proper working order, 
probably a matter of two or three years, the results should be easily 
observable. The improvement of the agricultural crops will no longer 
be left to chance, but will be the definite goal in front of a chosen 
of capable men, 'while individual effort and initiation will be 
encouraged and given every opportunity to achieve success. 

691 




SOIEKOE AlfD INDUSTRY. 


The Institute is designed to supply the wants of the United King- 
dom, hut its influence on the quality of seed exported will be as notice- 
able in Australia as elsewhere. 

In regard to our own crops, the State. Agricultural Departments 
are doing a great deal for the production of new varieties and the main- 
tenance of a high quality of seed. There is, at present, no system for 
the registration of new varieties, hut the Seed Improvement Committee 
of the Commonwealth Institute of .Science and Industry is working on 
the 'classification of the varieties of cereals and the control of the 
number of synonyms. 

— T?.A. 


The important^ requisites for industrial research are often 
unconsidered by manufacturers, who, in endeavouring to select a 
research chemist, are likely to regard every chemist as a qualified 
scientific scout. The supply of men capable of working at high 
efficiency as investigators is well below the demand; and chemists 
having the requisites and spirit of the researcher are indeed 
difficult to find by ones experienced in the direction of research. 
All research professors know that the finding of a skilled private 
assistant— one who possesses not only, originality, but also sound 
judgment and intellectual honesty — is not easy, because it frequently 
involves the gift of prophecy on the part of the searcher. It has 
been truly said that the ** seeds of great discoveries are constantly 
floating around us, but they only tako root in minds well 
prepared to receive them.** 

--RAYMOND F, BACON, 

*' Tie A4siisittrst«r of Mottrisl RcMsrch Lsborstorioi.** 
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Steel Cylinders for Compressed Gas 
Containers. 

The maim fact lire of* industrial gases, such as oxygen, carbon-dioxide, 
and anhydrous arnnionia, has now reached considerable dimensions in 
Australia, and the Institute' has re(?elved inquiries regarding processes 
for the manufacture of the steel cylinders which are used to contain 
such gases, but which are not at presimt made in the Common wealth. 

The weldless cylinders used for this purpose are generally solid- 
drawn from a disc of steel. In drawing the cylinders, the process in 
England is a hori7A>Tital one, and the cylinders are drawn partly cold 
and partly hot. In America, the process is entirely hot — annealing 
taking place as necessary — the ram working vertically downwards. 
It is stated that this method lias the great disadvantage that the scale 
formed causes fluting of the exterior surface of the cylinder, and it has 
recently been suggested that, if the ram were arranged to work upwards 
instead of downwards, the scale would not free itself automatically, and 
would result in a polished cylinder, free from external fluting. The 
dies are lubricated with a mixture of graphite and tar. 

Generally speaking, the manufacture of cylinders is a simple 
problem from a practical point of view. Assuming that the plates are 
d(divered in squares, the first operation is to shear off the corners so as 
to make a circular disc. This is done ‘Miot’^ in one ojieration. The 
disc is then passed on to a series of vertical presses — three or four in 
number — in whicli, by means of die-plates and rams of gradually 
reducing diameter, it is reduced by stages to something like elongated 
thimble form. By that time, the steel is too cold to work, and has 
probably become liardoned somewhat as the result of the drawing-down 
process to which it has been subjected. It has therefore to bii re-heat€^d 
and annealed. In the re-heating process, care must be taken that the 
temperature of the furnace does not reach the scale point.’'’ In an.y 
case, the process should be carried out in a ‘‘reducing” flame by means 
of producer gas and a properly regulated air supply. 

During the time that the partially drawn cylinders are being 
iH'-heatod, the dies and rams of the presses are being changed. The 
partially drawn cylinders are then subjected to further pressing, the 
process being repeated until they have been drawn down to the required 
diameter. They are then allowed to cool. The next operation is to 
cut them to length. This is done with an ordinary parting tool, in a 
lathe. The cylinder is then inspected for obvious flaws, both inside and 
out, and the walls are callipered to establish uniformity of thickness, 
after which the cylinder is ready for “necking down”. 

The necking down of the cylinders is performed by a series of small 
steam hammers fitted with suitable swage blocks. For this process, 
it is not usual to heat more of the cylinder than is absolutely necessary, 
the butts remaining black. Swaiging is carried out till the neck is 
clos^. No welding takes place, as the temperature is too low. The 
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cylinder is tluni once more heated up and carefully annealed. When 
cold, it is again put in a lathe and the neck is turned, bored, and tapped. 
The cylinder is now ready for testing. 

The question of the final and proper annealing of the cylinder pre- 
Adous to testing is of prime importance. . The actual temperature is 
naturally dependent on the composition of the steel, and is so definite 
that there is no scope for more than about 10 degrees F. variation either 
way. It can only be established by experimenting. 

A plant Avith 3 presses and 3 steani-haminers would be capable of 
turning out from 300 to 500 cylinders per week, working ^^days only,’^ 
after the preliminary drawing operations have been carried out. In 
other words, during the period, say one week, (Kfcupied with the initial 
drawing and shaping of the cylinder, there w^ould be no output. The 
dies and rams Avoiild then be changed, and the ensuing week would be 
productive. For continuous output, the plant Avoiild obviously have 
to be doubled. 

Though reliable estimates of cost are not available, it is probable 
that the (^osr of sucli an installation, with l)iiilding.s, gas producer, 
furnaces, presses and dies, lathes, steain-liammerjB, testing plant, 
hydraulic accuiiuilator, and all necessary accessories, would amount to 
upwards of £50,000. This at once establishes a considerable overhead 
charge for depreciation, wliicli alone would amount, at 10 per cent., to 
£1 per cylinder on an output of 5,000 cylinders per year. 

As rc^gards the number of cylinders recpiired for a given gas plant, 
experience in England and xAmerica shows that a cylinder is filled about 
ten times a year on the average of the whole lot. Thus, a ])lant, to turn 
out 1,000,000 ('ubie feet of oxygen annually, would require about 1,000 
cylinders, each of 100 cubic feet capacity. 


G. L. 


SCIENTIFIC AND TECHNICAL SOCIETIES. 


Scientific and Technical Societies. 


LINNEAN SOCIETY OF NEW SOUTH WALES. 

At the October meetinj?, the President announcecPthe receipt of a very valuable 
addition to the library, of liookn and pictures becpuMthed to the Society bv the 
late Mr. F. M. Elements, F.L.S., F.Z.S. 

PAPKES KI-IAD. 

1. Notes oil Australian Tnhankhr. By Eu.stace W'. FeroiJ.son. M.B., CU.M., 
and Gerald F. Hill, F.K.S. 

The paper deals inaiiily with synonymy, the results being given of comparison 
of Bpecimens witli the types of Australian Tahanidiv in the British Museum and 
in the Australian Institute of Tropical ^iletlicim*. Seventeen sjiecics belonging 
to five genera an‘ dealt with, one species being de8<*ribe(l as new, 

2. Studies ill Australian Lepidoptera — Liparidtr. H\' A. JidFeris Turner, 

M.I.)., F.E.8. 

In Australia, the family lApurUUv is rejiresented by (ib sjiecies Isdonging to IS 
gtmera, of which 2 genera and 10 species are described as new in this jrnper. 

3. Descriptions of new forms of Butterflies from the South Paeifle. By G. 

A. W'aterhouse, B.Sc., B.E. 

One species from Fiji, and six new snhspecies from Fiji (thrwi, Lord Howe 
Island (two), and Uk' New Hebrides (onei are described as new. 

4. A now Avian Trematode. By Elean(»r E. (.'base, B.Se. (('ommunicated by 
Professor S. d. dohnston. B.A., l).8c. ) 

A species of ffoloatomum is descrilied as new. TJic .spc‘cimens described were 
obuxined from a \vliite*f routed boron, Xofophotfw nov(r-ho1landi(t\ at Terrigal, 
N»*w South W ales. 

.j. (lyanogiuiesis in Plants, I’art iv. The Hydrocyanic Acid of HctvrodvvKlron 
- -a fodder ]daiit of New South Wales. By d. M. Petrie, D.Sc., F.I.C., Linnean 
Macleay Fellow of the Society in Biochemistry. 

The foliage of Heti^'odendron olcurfolia was much used for cattle-feeding 
during the drought. Chemical examination of the hsives shows them to contain 
a eynnogenetic glucoside yielding, when hydrolysed, 0.328 per cent, of hydrocyanic 
acid. Tllie plant is lluTefore om* of the most })oisonous evanogenetie plants 
known, yUddlng uion* than twice as much liydrocvanie acid as bitter almonds. 
One ounce of tlie air-dried Ieav<*.s form^ a lethal aniount for one sheep. The 
haves are invariably found to be deficient in enzyme, and require, the addition 
of emulsion in tin* eHtimation to bring alioiit the eoinplett* decomposition of the 
glvu'oside, 

(>. Studies in life-liistories of .Vustralian Diphon Hnirhyeera. Part 
HtratiomyHd(i\ No. 1. Metoponiu ruhrireps Mactjuart. By Vera Irwin- Smitli. 

B. Sc., F.L.S,. 1/mneau Macleay Fellow of the Society in Zindogy. 

\^ery little work has been done, in any part of the world, on the early stagt»s 
of the Braehycera ; many soil-inhabiting, dipterous larva\ mostly belonging to the 
Brachyccra, have been cidlected and reared through to the imago or to the pupal 
stage. The present pa])cr is the first of a series dealing witli this work and gives 
a detailed account of the life history of Mctopmiia rubrirtps Mac<|uari, It is 
also accompanied by a liistorical review of publiehed accounts of early stages of 
the ^trniiomyUdfX\ it list of the species whose earlier stiigt*s liave l)»‘cn i»l)served. 
and a comprehensive bibliography. 

NOTES AM> EXHIBITS. 

Mr. W. W. Froggatt exhibited a stories of flies from India, including Cfury, 
mmyia bemisiarua Villeneuve, C, (l(tvievps Walker, C. C. alhicepti 

O. mgticepB Patton,, hufdHa Herenissinm Fabr, and L. craggii Patton. A 
number of these cause cutaneous myiasis in man and animals in India. Also 
specimens of Bihio imitator irom suburban gardens. 

Mr, O, H, Hardy exhibit*>d a pair of flies. Chrysppnrza nenea Fabr,. taken in 
a gardeni at Haberfield, 28th March, 1920. The species is new to the Australian 
fauna.' 
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Mr. WaterliGusie exhibited the first specimen of Heteronytnpha $olandri 
VVatcrh. reared from the egg. The history of the specimen is that a female was 
caught at Mt. Kosciusko on 1.5t]i f'ehruary, 1020, and , on dissection of the ab- 
domen four eggs were obtained; only one was fertile,, and this emerged on 28th 
February and was looked after very carefully; the larva pupated at Sydney on 
8tb September, and a male emerged on lOtb Octt>ber, about tbre«^ months earlier 
than the usual time of apjvearance at Mt. Kosciusko. The female parent, the cast 
larval heads from the 2nd, 3rd, and final instars and the pupal skin were also 
shown. 

Mr. E. Cheel exhibited a series of specimens collected in the coastal district 
from Sydney to the Upper Clarence, and on the higher elevation at Hill Top and 
on the Blue Mbuiitains, including Boronia ledifolia J. Caz.; B. ledifoUa var. 
rosmarinifolia (B, rosmarinifolia A. Cunn.) from Hill Top ( E. Cheek tluly, 
1014), Bell (Miss H. Gregson, 8€*pt., 1914), Mount Wilson (J. H. Maiden, Dec., 
1914 ), near Cowan Station (W. F. Blakely and 1). W. C. Shiress, S«»pt., 1919), 
and specimens with double flowers from Hill Top <K. (Uieel, Aupist, 1915) ; 71. 
ledifoUa var. triphpUa (B. triphylla Sieber) from T^ort Hacking (.W. Slade, 
August, 1914), Kurrajong Heights (H. Dixson, September, 1897), National Park 
(M. Bell, August, 1901), Woy Woy (Miss A. C. Johnstone, July, 1916), unh 
double-flowx^red specimen from IJndfield (E. G. Jacobs, August, 191.3) ; Boromo 
pinnata 8m. with double flowers from iiedfern (Mrs. Boyce, November, 1900) and 
Hornsby ( W. F. Blakely, April, 1914): Krimtemon laneeolatim Gaertn. with pun* 
white fiowws, Tomago (Lady Windeyer, Si‘pteTnher, lf>03). Hose Bay (Octolier. 
1906), Nelson’s Bay (J. L. Boorman, August, 1911); B, fVoicci F. v. M. wdth 
pure white flowers from Hornsby (Mk F. Blakely and 1). W. C. Shiress, Feb., 
1920) ; Kennedy a mhicunda Vent, with greenish -white flowers, Wahroonga (M. 8. 
Barnett, Sept., 1920) ; and Ceraiopetalum gummiferanh 8m. with white flowers 
from Ixitween Hornsby and Durall (W. J. IMtty, Dec., 191f>). 

Mr. Ghwl also exhibited on liehaJf of Miss A. A. Brew^stcr spec/imcns, and a 
chart, show'ing doubling of flowers and deterioration of the stamens of 
Kriosiemon latu^eolatus from Maroubra (Octolu^r, 1920). In one speidmen the 
stamens had multiplied to 16; in the more changed flowers tht‘ number varied 
from 1 to 4, and in one case there was left only a single anther seated on one of 
the inner |>etal8. In two flowers the pistil was absent and fivi* small petals 
were present in place of the carpels; in another the five deg<*nerated carpels 
were partly green and partly pink. 

Mr. John Mitchell exhibited a series of Silurian and Devonian hratdiiopods 
from New South Wales. 


ROYAL SOCIETY OF QUEENSLAND. 

At the Septemlier meeting, Mr. H, A. Longman, F.L.S., exhibited a specimen 
of the Phyllopod, Lepidurus viiidis Baird, which had been found in a “melon 
hole ” at Tara, Darling Downs, and forwarded to the Queensland Museum by 
Mr, Wm. Hewins. Although well known in other Australian States and in 
New Zealand, this is apparently the first record for Queensland. Specimens 
referring to the allied species, A pm australiensis, Spencer and Hall, bad been 
stmt in recently from Barcarolle, W. Queensland, by Mr. F. L. Berney. Mr. 
Lon^an briefly referred to the way in . which the eggs of these Phyllopods 
retain their vitality when transport^ in mud adhering to the feet of aquatic 
birds. 

Dr. J., Shirley, F.M.S., exhibited a flowering specimen of Uinkgo hiloha^ L., 
showing male cones or rather catkins. This tree has leaves like the fronds of 
the maiden-hair ferii, and so has been called the maiden-hair tree, A synonym is 
Balkhuria adiantiwfoUa, It is a native of Eastern AsIil and may be found 
planted about Buddhist temples in China aiid Japan. Recently it has been 
stated that its true habitat is in one of the ranges of E. Ghiiia. Like , plants 
of the order Cycetdacem, it is remarkable for producing spermatosoids, by which 
the ovules of the female cone are fertilized. The fruit is nut-like, one-seeded, 
and edible. 

Ten fossil plants/ bedougihg t^ Qlngkoales/ have been repoHed from the 
Ipswich Beds of D-mark Sill, Queensland. Four are flpeci>a Af 
pur belong to Bateru, and two are classified uhder 



SCIENTIFIC AND TECHNICAL SOCIETIES. 


Professor H, C. Ricliards, D,Sc., exhibited a liemis)du>ri(‘al j^ebble of clialccdony 
from near Tripoli at the foot of Lebanon,, Syria. The specimen was found 
by Mr. V. 0. Harris, a member of the Australian Imperial Force. 

ITie specimen, which was one of many commonly termed “ petrified olives/^ is 
hemispherical in shape, and has the appearance of one-half of a biaxial elliptical 
pebble which has been cut in two and polishtMl on the sliced surfaciL It has 
a diameter of 35 mm. each way and a depth of 15 mm. The pebble has four 
or five concentric^ layers of chalcedony forming an outer coating which is about 
5 mm. thick. 

Mr. Harris states that tlu* pebble is in its natural condition, that it was 
found loose on the siirfaiH^ of the ground, that be Imndled sevcTaJ s]K*cimens 
of the siunc' size and shape from the same loeality, atid saw otlcers further south, 
near Beelah. 

The polished surface* has the eliaraeteristics of a wiiub])oli8hed surface wdth 
ini nor dimples, jiits and grooves, as one might cxjieet, and the edges of the 
•• polishcHl ■’ area are quite? sharp. 

The oitly fc?asihle explanation that could be olTered as to tbe origin of a 
number of pebbles of this shape is that it formed portion of a conglomerate 
which has been slieared so as to cut through the pebble, and tliat tbe sheared 
surface had lieen suhjtH’tecl t(» wind erosion following on whieli tlie pcdible had 
been weathered out of its matrix. This explanation might hold for an isolated 
pebble, but cannot he olVered as the eau.se of frc?quenl speeimens of a similar 
shape in different localities. 

Professor H. J. Priestley, M.A., delivered a leeture entitled “ The Finsttdn 
Theory."’ 


ROYAL SOCIETY OF TASMANIA. 

At the Oertober meeting, Mr. L. Rodway, C.M.G., r(?ad a paj>er on Additions 
to the Fungus Flora of Tasmania.” Several new and interesting species of 
fungi were described. Th© value of the study of botany was dwelt upon by the 
lecturer in his introduction. He pointed out that in any community such as 
Tasmania,; where the future largely depends upon agriculture, the study of 
lK)tany was essential. It was to Ik? regretted that up to the prc'sent this study 
had been absolutely neglected, evc?n at the University. Independent of th© 
injury done by some parasitic fungi to our cro]»8 and forests, fungi were of the 
utmost importance to the well-being of the earth. Their principal work consists 
of decoinposing dt?ad vc^getable matter and bringing the soil into a fit state to 
afford food for plant life. 

Short lecturettes on the subject of ‘‘ Education for Community Life ” were 
given by Messrs, Johnson, Copland, Fletcher, Dechaineux, and llickensou. 


LINNEAN SOCIETY OF NEW SOUTH WALES. 

Papers Read. 

At the Noveml)er uu?«?ting the following papers were read: — 

1. A revision of the Chiromyzini (Diptera). By G. 11. Hardy. 

A study of the genus Mffioponia and its allies, following on Miss Irwin 
Smith’s study of the larva of M, ruhricepn Macquart. Attention is drawn to the 
fact that various genera hitherto proposed were founded on venation characters 
in accordance with the usual (‘iistom of grouping the Stratiornyiidw, but it is 
pointed out that such a treatment is impossible with the species dealt with in 
this paper, and also that it will h/ive to be abandoned as a main factor in 
j^ouping other species of StratiomJjiida; l>efore a natural classification of the 
ifMnily can lie attained. 

2, Some new Brachiopods from the Middle Palieozoic Rocks of New South 

Wales. By John Mitchell. 

rocks of Upper Silurian age at Bowning, Hatton’s Corner, and near 
Ifolong, one genus and four species are described as new; Hetzia mlteri is 
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recorded from Limestone Creek, in rocks also of Upper Silurian a^e. Tlie two 
species, Mcrista plelem md Orthia striatula, typical Middle Devonian forms 
in Europe and North America, are described from Tuieumbah, near CarrolL : 

3. Nematode Parasites of the Domestic Pigeon {CoUirnha Uvla damesiim) 

in Australia. By Vera Irwin-Smith. B.8c., F.L.S., Linnean Macleay 

Fellow of the Society in Zoology. 

The only Nematode hitlierto recorded from this host in Australia is Asearided 
(iolumhw Gmelin from both New South Wales and Queensland. Records of two 
further species are added and a new generic name is proposed for fitronffylus 
i/nadriradmtm >Stevcnson. 

4. A few notes on the Botany of Lord Howe iHlancl. Sixth paper. By J. 

H. Maiden, I.S.O., F.L-S. 

This brief paper supplements existing information in regard to hybrid 
Howeas, they having been under cultivation in the Sydney Botanic Gardens for 
a number of years. There are notes on indigenous plants hitherto unrecorded, 
of which Adiantiim formoHum ll.Br. is the most imjmrtant. A inirnlier of 
records of introduced plants an* also given. 


Notes and Exhibits. 

Mt. Fred Turner exhibited and offered observations on a specimen (»f Indium 
temulcnUim Linn., which lie had received for determination from Mr. K. Baird, 
Multagoona, Darling River, who had neier hitherto seen it grtiwing in the dis- 
trict. nie seeds of this exotic grass an* considered injurious, and if eaten are 
said to jiroduce drowsiness, headaclu*, luid vertigtt. According U.> Sir .1. D 
f looker and the Rev. (.'anon Tristram, “this spcM'ies is identical with the ‘Tares’ 
of Scripture, and is one of the worst wiujcls in the wheat crops of Palestine, and 
the only grass with a poisonous seed.*’ 

Mr. W. W. Froggatt exhibited specimens (»f the Bag Shelter or Boree Moth, 
Teard eonfraria, showing the masses of eggs covered with the down olV the tips 
of their bodies. One of the (^gg masses contained a numbcir of eggs of a 
parasitic moth, the larvae of which feed upon the eggs of the Boree Moth and 
pupate under the cover ()f the egg down. The larva* of this Bag Slndter Moth 
every year strip the foliage from thousands of Boree trees. AmHa pfnuhda, one 
of tin* most valuable fodder trees in Australia. 

Mr. G. A. Waterliouse exhibitiHl Tiftiptwna mimiHleyi o and T. aiwotia * 
which he had paired, together with 3 o and 2 v obtained fioni this cross and 
also two small families obtained by pairing these first generation siaa'iniens. (.)ne 
family consisted of H , 1 , and the other of 1 o , 2 9 Also foni* speirimens 
ot the first generation obtained l»y crossing T, itbeima 6 with T, rawmleifi 9. 
Also iieteronymphii mirifica and //. pamdelpha reared from larva*, together with 
dead pupa* of lK)th species. 

Mr. H. tl. Carter exhibited (i) specimens of each of the six; Australian 
genera of ChalrophorimiV {Uuprvstidtr) . ITiese six genera were at an earlier 
period all classed as (^haloophora, though they are clearly dilferentiated in 
modern w'ork; (ii ) specimens of three closely fiWh^d Cyphogastra, coTiceriiing two 
of which there is some confusion in Kerreniaii’s “ Monographic (iii ) OyrioldeH 
»ew-8pUota Carter recently colh*cted by Mr. II. W. Brown on the Johnstone 
River, Q.;, (iv) an example of a now genus taken by Dr. E. \V. Ferguson at 
Port Mac(juarie; and (v) a new species of Stigmodera from the Blue Mts. 

Dr. A. B. Walkom exhibited a number of seeds assoeiated w ith (Homt^pteriH 
in rocks of Permo-CarlKiniferous age from Three-mile Cn*ek, on the* Bowen 
Coalfields Queensland. 

Mr. tL J. Fletcher exhibited specimens of Persmnm liitridu K.Br., from the 
Lane Gove district, ^being portions of the only two plants, both solitary, he 
had ever seen growing. The opinion was expressed that this spocles tieeds 
further investigation. 

The Annual tfeiiera I Meeting, together with the next Ordinary Month Iv Meet* 
ing, will be held on Wednesday^ 30tb March, at 7.30 p.inv I 
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THE ROYAL SOCIETY OF QUEENSLAND. 

At the October meeting, Mr. W. E. Appleby and Dr. E. O. Marks were eleeted 
to ordinary membership of the vSoeiety. 

Professor H. C. Kichards, D.Sc., delivered a leetnre entitled “ Tin* Hawaiian 
tslandd.^^ The lecturer gave an acwmnt of the recent Pan-J^aoific Scientift<^ 
Conference at Honolulu, and nnnie some remarks on the origin, structure, and 
character of the Hawaiian Islands. Th<‘ lecture was illustrated hy a large 
series of excellent lantern slides, a iiuntlKT of hand-coloured photographs of 
the active volcano of Kilauea, and specimens collected from the recent lava flows. 

THE MICROSCOPICAL SOCIETY OF VICTORIA. 

The twelfth Annual Cleneral Meeting of the Society W’as litdd at the rooms 
on Monday evening, 27th Septeinher, 11»20. During tlie year there W'ere held 
eleven general meetings, at which nine interesting papers were read; and excur- 
sions made to ( ihelteiiham, Mont Albert, llingwo<Kl, Fitzroy Cardens. Beaumaris, 
River Yarra, the Zoological and the Botanical Gardens. The Committee mtd: 
eleven times during the y<vir. The Hon. I’reasiirer pointinl out that owing to 
the increast* in the cost of printing, postage, and lift expenses, the flniincing 
<»f the Society’s activities has been diflienlt, but the Committee deems an 
increase in annual suhstoviption undesirabh‘. Tlierefore, it solicits ineinlHus to 
endeavour to increa.He the nienihership li.st, and it desires to thank all those 
who have in various ways (ontributed their H«*rvices to the Society. 

^riic Presid<?nt in his acldre.ss referre<l to the tendency, as a result of the 
n‘cent upheaval of nations, for seieiiee to he more helpfully linked with the 
economic side. At the siime time it is necessiivry for th(»se in authority to 
imve a clear knotvh'dge of the use of research and not to hainper the man of 
-eience with a prohibitive' taxation on his correspondence and apparatus. 

The various liehls of mi(.*r(»s(Mipi(^ research op<‘n to members w’as touched 
ujK)n, the. speaker referring to a want of workers in tlie domain of the microzoa. 
the smaller insects, and many other vatloT neghotwl sul>jects. sonic of which 
iiave never heen examined from the Australian st^ind-point. 

In concluding his remarks. Mr. (ijaprnan gave a description of the piiiicipal 
ionna of Guano and fMu>sphatie Rock from the microscopic point of view, a 
subject to w’hich he has paid sonic special attention during the past few years, 
ami illustrated his remarks by skidches of the chief types of structure on the 
Llackboard. 

ROYAL SOCIETY OF VICTORIA. 

At the OctohfM meeting, the following paper w'as read:— “A Generalization 
of Elementary Geometry.’' hy 1). K. Piekeii. M.A. 

Tlie subject oj the paper >vas an outstanding d(‘fect of generality in elementary 
geonudry, asso(^fa^ed with the amhiguity “ equal of' supplementary ” in certain 
fundamental angle lln'orems. The appropriate princij)le of generality was first 
aiTivwl at hy tlu* author of the paper, in a paper on ** Sim-son’s Line,” read to 
the Edinburgh Mathematical Society, in May, IJHI. Suhswiuent consideration 
had made it <*lear that the primipies in que.stion are ba.sic to the elementary 
geometry of the Straight Line, of Parallels, and of the t^irele, and are of wid<.' 
applicahility in the geometrical theory dependent on these. 

A LcM’ture of “Giant Stars and Dw^arf Stars," was d(divcred by J. M. Bald- 
win, M,A., D.Sc., of w'hieh the following is an abstract: — 

“ The amount of light received from a star determines its apparent magm 
Uide (m), the ratio for two stars differing hy one magnitude being 2.512. '.rin' 
iihsolute magnitude (M) is what tlu' ajiparcnt magnitude would Ik* if the star 
wore at the standard distance of 10 parsecs, which corresponds to a parallax 
of 0.1 indies. If rr is tlie parallax of a .star in .seconds of arc — 

- M ~ m -i' •> "f 5 log ^ . 

In this equation, m is not difficult to measure, and lienee if rr or 1/ is deti*r- 
fuined the other can be found, 

Bussell took all stars for wdiieh fairly accurate values of it were available, 
and from the abo%e ixiuation computed M. Then plotting M as ordinate, type 
of speetrum as abscissa, he found; — ' 

(1) AH white stars are far brighter than the vSiin. 

(2) Range of brightness increases with redness. 

< 3 ) Al L m 

(4) AH rixl stars are very bright or very faint. 
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Adams and Kohlschiltter found that the relative intensity of seknited lines 
ill the spectrum of a star depended on the absolute magnitude, and hence were 
led to a method of determining the absolute magnitude from measurements on 
the spectrum. M being cl^'lcrniined, tlie equation gives and thus the parallax 
can be measured spectros(!opically. This work brought out very eloarly the 
division of the red stars into a very bright group and a very faint group, with 
no stars of intermediate brightneas. 

The absolute tnagiiitude depends on mass, density, and surface brightness. 
The only information as to mass is obtained from binary stars, and for these 
the total range in mass is only from 19 times that ()f the 8iiu to I that 
of the Sun. The surface brightness for stars with similar spectra must be 
nearly (Hpial, and thus the average red star of the bright group, which gives out 
1,000 times as much light as the average red star of the faint group, must have 
1,000 times the surface and 30,000 times the volume of the latter. Hence the 
terms giant and dwarf. If the masses are equal, the densities will be in the 
ratio 30,000 to L 

For special classes of stars the relative surface brightness can be obtained, 
and it is found that the very white stars give out 500 times as much Hglit per 
unit surface as the very red stars. For the giant stars the density increases 
from the red stars to the white, while for the dwarf stars the density Increases 
from the white stars to the red. As the giant stiirs contract and get hotter, th«* 
increase in surface brightness nearly balances the decrease in surface, and tin* 
stars remain nearly constant in brightness, as is actually found to be tlu^ case. 
After a limiting density is reach(»d, cooling follows further contraction, and 
both surface brightneas and surface decrease together, and a rapid dimimition 
of light is the result. This also is conlirmed by observation. 


ROYAL SOCIETY OF SOUTH AUSTRALIA. 

The Society met on 11th NovemlKir, 1920, Sir Joseph C. Verco, M.D., F.R.(bS. 

(President), in the chair. 

Tlie Hon. Secretary reported that certain old documents referring to the 
origin and early history of the Society liad been handed for safe ciistcKly to 
the Archives Department of the Public Library, where they would be catalogoied. 
and be available at any time for reference. 

It was resolved that the Society indorses the following two resolutions passtnl 
by the Section of Public Health and State Medicine of Australasian Medical 
Congress, held tills year in Brisbane, viz ,: — 

“ 8. That this Congress is of opinion that the time has arrived when a 
campaign of Preventive JMcdicine ^ould be made real and effective, and that 
w'ith the object of carrying out such an undertaking, and of fully utilizing 
existing agencies, the Commonwealth Government be approached and 
rcH^jiiested to appoint a Royal Commission to fully consider and report. 

That the personnel of such a Commission should contain a considerable 
percentage of unoffieial medical practitioners representing various medical 
activities, and also representatives of local governing bodies,’* 

“ 0. That the Congress recognises the importance of preventing the extinc* 
tion of wild life in Australia, both on grounds of scientific interest and of 
public health. It urges on the various States Governments the desirability 
of making reservations, biological areas in whicli the protection of the 
remarkable Australian animals may be adequate.'* 

In this connexion, it was pointed out that, after a campaign which lasted for 
thirteen years, this Society ha4 succeeded in obtaining the passage through 
Parliament of the Flinders Chase Act, establishing such a reserve in the western 
portion of Kangaroo Island, under the control of a Board on which this Soci^y 
and the University of Adelaide were represented. 

The Pr^ident reported that the Council had mode fa> Mr. F. R. MarsUm a 
grant in aid of research into the possibility of obtaining from aaine precipitates 
samples of the pure proteolytic enzimes. 

Numerous exhibits were tabl^^^ fellow^ iheludii^ an abori^^^^ skeleton^ 
showing mended fractures 6f thigh and arm, recently ploughed up on the laild 
of Captain S. A. White, gt Fulham, near Adeki^. 



OORRESPONDEN-OE, 



COLLIE COAL. 

To TIIK Editok, 

III an article under tin* beading of “ f.'oal Economy/' in September 
number of your Journal, there appears the following statement “ For 
instance, thc?re is the case of Collie (Western Australian) coal, which 
is not .suitable for bunkering coal, owing to its liability to spontaneous 
combustion.^’ It s<*ems hard to kill out incorrect statements of this 
kind, which are constantly Ixdng reiK^ated, either being (Hipies from 
published statements made by tho.se with a very insufficient knowledge 
of the nature of (^ollie coals, or are ba.s(‘d on hearsay evidence*. It Is 
distinctly unfair to the coal industry, especially at Collie, that iheso 
statements sliould be reproduced to tlie detriment of tlie bunkering 
industry, wliich has for years past been built up in the face of criticism 
of this kind. 

In the first place, it i.s not [iroper to speak of the coals in the 
( Villie field a.s of one type. There are three distinct coals mined on that 
field. At one end of the field are the hard coals, with relatively high 
ash, ix^presented by tlie Western Australian and Co-operative coal. At 
the other end of the field therc^ occur the softer low-ash coals, such as 
that of ( -ardiff (>r Scottish coal. The intermediate betw<‘en these two is 
the preparatory coal; intennediate not only in geographical position, 
but in many of its chemical and physical properties. Now, of. the three 
classes of coal, it is only this middle one which can fairly be described as 
more liable to spontaneous combu.stion than other goofLclas.s merchant- 
able bunkering coals. An examination of reported eases of spontaneous 
combustion of Collie coals sliows tliat an enormous proportion of tliem 
occur witli this coal. Both the hard and the soft coals in practical 
use, and under lalxiratory examination, are, at least, as free from 
liability to fire spontaneously as are, say, Newcastle and Maitland coal. 
It is unfortuiiate for the Western Australian coal industry that no 
check has been placed on the type of coal placed in the ships’ bunkers. 
Fortunakily, now there seems every praspect of amalgamation of the 
principal Collie mines, and this should result in preventing the con- 
demnation of all the Collie coals by the bad behaviour of one of them. 

Yours, &c., 

I. H. BOAS. 
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Modern Hrivkfnakinq, by Alfred B. St>arle, pp. x -f>DOO, with .‘JIO ilhigtrationn. 
[.ojulon: Scott, Greenwood & Son, H Broadway, Ludji^ate Hill. — Since the first 
))ublication in 1011 of hi^ work on the processes, machines, and kilns iistxi in 
the bricknmking industry, a considerable amount of information relating 143 
clay working has accumulated, and this has been includtHl in Uie second edition. 
It constitutes most of the new matter now brought liefore the public. At the 
sanie time, however, the whole work has been revised, corrected where necessary, 
and partly re-arranged. Modern metbods of mautifaeture, both in Great Britain 
and in Europe, are discussed; and the illustrations are of great value in 
(»xplainiug the opera ti<ui of nuieh of the machinery rebwred to. A careful 
fierusai of the hook should enable any person acquainted with the rudiments of 
the subject to follow tlie discussion <)f the various features dealt with, and to 
make ust‘ of such methods as arc now to him. 


.1 TraitiHc on iiurreyiny^ Vol. U,. by K. K. Middleton, M.1.(’.E., and G. 
Chadwick, ALI.C^.E., London E.: E. X. Spoil Ltd., 11)20. p. viii, -f 357. — 
Jn its original form, this book was the work of a number of authorities, each 
writing more or le,sa independently, and with a very exact idea of the contrihii 
tions from one another. Tliis naturally resultwl in eertain defects, and in tlie 
present edition, Mr. M. ''J^ M. Ormshy, Header in Surveying at the Pniversity 
of London, has succeeded admirably in revising and bringing the previous edition 
up to date, and in r<‘!iioving these defects. "IMie information contained in the first 
volume is sufticient to meet the requirements of students entering for the less 
diflicult examinations in surveying, and of young engineers in countries alreaxly 
mapped; w'hilst the present volume supplies Uie additional information required 
for the more advanced examinations, and for work in unmapped districts, as 
well as serving as an introduction to the study of higher gt?ology. The W’hoh* 
work has been re-arranged, and nothing of special value omitted,’ A great deal 
of hew matter has been added. In particular, the following may be mentioned: — 
{a) A chapter on the History of ^Surveying, WTitten by Mr. K, H. Sprague, 
A.M.I.C.E., Ixictiirer on Surveying at the m*stmiii8ter Technical Institute; 
ih) The method of least squares has been explaintHi, and stjveral worked examples 
given; {(?) The adjustment of the errors in a triangulation has been treated 
much more fully than iM^fore; {<1) The number of worked examples has been 
largely increased. The additions enhance very considcrablv the value of the 
original work, which was prepared under the agis of the Chmncil of the Sur- 
veyors’ Institution. r 


JlfoefeL Xcroplmiing: Jt» Practice and Principlce, by V. E. Johnson, M.A. 
London K.: F. W, Spon, 1920. Pp. vi. 257.— “lliis is the second edition of a 

imok nr st published in 1010. In an introduction, the auth^f states that since 
that time great progress has been made in model aeroplaning, and he refers to 
the importance which he considers models are likely to play in the future develop- 
meiit_ aeronautieg. In England, model aeroplanmg tag ctnne into, some 
ag_B paatime, and a number of clubs for this purpose have been 
efitabhshed. |%e Eo.wsl Aei-o Club has established a Kite and Model Aeroplane 
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ABHOclatioii, to tbo rules of which affiliated clubs must conform. Whilst it is 
true that in the early days model aeroplaning played a very important part in 
the development of aeronautics, in view' of the great advances made in the know- 
ledge of scientifle principles, it is very doubtful whether the author's claims 
for its future importance can be justified. Of course, the study of the properties 
of aerofoils by the use of models in wind tunnels,, such as is being carried out by 
the National Physical l^ahoratory and the Eilfel Laboratory, is of the greatest 
value, and has htid very important results in evolving the most efficient wing 
sections for various specific duties; but that is a subject which is not dealt with 
in the present volume. book contains little information that is of scientific 

value, such as is furnished in recent works on aeroplane design and construction, 
and the author does not, apparently, appreciate the fact that the study of 
aeronautics can only 1 k^ successfully attempted by those possessing a good knoW' 
ledge of mathematics and physic.H. To persons desiring to eonstruct model 
aeroplanes for use as a pastime, the book will be of consideralilc interest and 
value. 


g/idr Hules, and How to Use Thmi, by T. .fackson, M.l.M.K. laindon: (-hap- 
man & Hall, 1920. Pp. til. Prime, Is. Od. net. — One of the most striking 
developments in modern t(‘clini<‘al metliods t»f calculation lias been tlu* enormous 
increase in the use of slide rules. Jn the present booklet, tlie principle of tbt! 
rule and the main features of ditferent makes are explained. Tlic first eighteen 
pages deal with the ordinary pattern of ” (Irave ’’ (or “Mannheim”) slide rule 
and show how' the difTefent operations — multiplication, division, proportion, 
reduction squares and cubes, square roots ainl cnihe roots, logarithms, &c. — are 
carried out. 'Hie special markings found on one or other of the various makes 
are also explained. In the following pages, information is given regarding 
“log-log” rules, and some special rules, such as the “Fix,” the “ Rietz,’’ the 
“ Jjong-short," the “ the “ Prof. Nestle,” and the “ Omnes ' ’ rules. In 

iin appendix, particulars are given of the “ watch form ” calculator, 'liie Ixmklet 
will 1 k 3 of considerable value to engineering students in explaining tlie principles 
and metb<Hls of using slide rules. Its value would have lM‘en enhanced by the 
inclusion of an explanation of the “spiral” rule. 


PUBLICATIONS RECEIVED. 

Insects of Economic lmj»ortance, bv G. W. Herrick. Maionillan A- Co., New 
York. 1929. 

Australian Quarantine SerNiee: Commonwealth Sernin J^aborutori(*s and their 
Work. 1920. 

'Purbine Sttnis: A research into their mechanical properties, by Dr. Matlield, of 
tin* Brown-Firth Rweareh LalKirat cries, and H. M. Dnncan, B.Sc. 

New' Zealand Institute: Transactions and Proceedings for 1919, vol. 52. 

Westi^rn -Australian Forests Department; Report for 19 19 19. 

Victorian Institute of ilefrigt ration : Proceedings of First ( Annual l ('ouRucnce. 
1920, 

ITjiited States Department of Agriculture, Bulletin No. 772. -“-The genera of 
^ grasses of the Unit(»d States, with special referlmcc to the economic series, 
by A. S. Hitchcock, pp. 307. 3920. 

llHtish Engineering Standards Association: Standard Specitieations 
No. 1 (revised July, 1920). Lists of British Standard Rolled Steel Sectioiu» 
for Structural I’urposes. 

jNb, 12 (revised 1920). British Standard Specitication for Portland Cement. 
No. 94, Britisli Standard Specification for Watertight Glands for Electric 
:l iMles, 1920. 

No. 97. British {^tainlard Specification for Watertight Fittings for lncandes< 
cent Electric Lamps. 1920. 

N<k 100. British Standard Dimensions for Body Spaces and Frame Ends for 
Chassis for Private Aixtomolnles. 1920. 
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No, 10ft. UritiBh Standard Speoiflcation for Electrically Heated Cooking fiange 
(two sizes). 1921). 

Ko. 131. Report on British Standard Forms of Notched Bar Test Pieces. 1920. 
British Department of Scientific and Industrial Researcli: Third Keport on Goh 
loid Chemistry, and its General and Industrial Applieations. 1920. 

British Department of Scientific and Industrial Research: Report of Inquiry 
Committee on the Standardization of the Elements of Optical Instruments 
Britisli Food Investigation Board; Rt*.port fOr 1919. 

Critica) Revision of the Genus Euealyptus. by J. H. Maiden, vol, 5, part 3. 



The Scientific Supply Co. 

OPP. PUBUC LIBRARY, 

Cm 8269. ■ M^bouvne 

ISSSSSSSJiSa of chemical m PHYSICAL APPARATUS 

' PillM. MJUaMTS.^ ' 

.??•??•**•* *•* Ri«fiMf*8tttr8 •f A|»fiarmtu8 fw -I l f B iliifcrftK. lUNiPli* 


SamCE AND INDUSTR r. 


VoL. 2.] DECEMBSB, 1920. [Nq* 12 

EDITOR’S NOTES. 

The columns of this Joujrnal are open to all scientific workers in Australia, 
whdth^ they are or are not directly associated with the work of the Institute. 

Neither the Directorate of the Institute nor the editor takes any responsi- 
bility for views expressed by contributors under their own names. 

Articles intended for publication must be in the hands of the editor at least 
one month before publishing date. 

No responsibility can be taken for the return of proffered MSS., though 
every effort will be made to do so where the contribution offered is regarded as 
unsuitable. 

Besides articles, letters to the editor and short paragraphs of scientific interest, 
as well as personal notes regarding scientists, will be acceptable. 

All subscriptions are payable in advance. 

Changes in advertisements must be notified at least fifteen days before 
publishing day. 

Articles may be freely reprinted, provided due acknowledgment is made 
of their source. 


Suspension of Publication of the Journal. 

E have to announce that it has been decided by the Executive 
Committee to suspend publication of Science and 
Indmtry after the issue of this number. This decision was 
arrived at only after full and careful consideration of the 
circumstances in which the Institute is placed, and it was felt that 
the stage has now been reached when it were better to call a halt rather 
than to struggle along without a strong and definite purpose. The first 
objective has been gained, and the position won has been consolidated. 
A temporary organization has been placed upon a permanent basis, 
and an Institute of Science and Industry has been established for Aus- 
tralia. Having assisted to accomplish this much, there is now no other 
course open than to await developments, and to leave it to the Director, 
whose appointment, presumably, will be made in the near future, to 
determine exactly the nature of any r<^lar official publication, and to 
fomulate a clear-cut policy which the stabilized position brought about 
by the passage of the Science and Indiistry Bill will now permit. 

The task of publishing each month a journal designed to stimulate 
inter^t in the achievements of science, and its application to industry, 
ffinst, the most fayorable circumstances, be a difficult one. In 

out case it would have been an impossible one had it not been for the 
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splendid support accorded our e 0 orts by the many talented and uiiselfish 
workers in the various branches of science. It is desired to thank these 
contributors for the assistance they have rendered. 

When it was first decided to publish a monthly journal it was thought 
that the Institute almost immediately was to be given statutory authority 
and richly endowed with funds. Had these prospects been fulfilled » 
regular official publication detailing the activities of the Institute 
would have been necessary. Pressure of legislative husiness, however, 
delayed the introduction of the Bill for so long a period that during 
the currency of the journal no additional work of any great importance 
was undertaken. The activities of the Executive Committee were con- 
fined largely to the continuance of the investigations previously entered 
upon, and to discharging certain advisory functions on behalf of the 
Government. The necessity for a regular publication, therefore, for 
the time being disappears. Future action will depend upon the expan- 
sion of work umlertaken by the Institute. 

If for 110 other reason than to show the value of an organization, 
adequately financed and equipped, such as that which has now been 
created, Science and Indmtry has fully justified itself. Not having 
been in the position up to the pres(*nt of embarking upon a. compre- 
hensive and definite sclieme of work, reference had to be made largely 
to the activities of kindred organizations in other parts of the world. 
Similar succes.se 8 to those which these institutions have xso quickly won 
may be confidently looked for in Australia when similar financial back- 
ing is forthcoming. However, several important investigations have 
been put in train, and they are yielding t-he most encouraging results. 
Pending the appointment of a director, and the preparation of his 
plans for a permanent policy, the interim reports of these various com- 
mittees of inquiry will be communicated to the daily and technical 
press of Australia, and, when necessary, special statements will be pre- 
pared and circulated among persons particularly interested in the work 
in hand. . 


EDITORIAL. 



INSECTICIDE INVESTIGATIONS. 

A further report on the iiiaecticide investigations being undertaken 
at the Oregon Agricultural Experiment Station presents one or two 
valuable conclusions. In an abstract of the work published in The 
Review of Applied Entomology, it is stated that the investigations show 
that acid lead arsenata is more effective than the basic salt, the pro- 
portion assimilated by the larvae being greater. One pound of the 
acid lead arsenate in 400 U.S. gallons of water was effective against 
very small tent caterpillars (Malacosorna), and would probably be 
equally so against newly-hatched codlin moth larvae (Cydia pomonella). 
The ordinary comiuercial lead arsenates are nearly pur.* acid lead 
arsenate. The powdered form is superior to tlie ])aste and keeps better. 
Substances known as sj)reader3, which increase the covering power and 
adhesiveness of the spray, add greatly to its efficiency. The most prac- 
tical in order of merit are: caseinate, glue, soap bark, and oil emulsion. 
They are not improved by the addition of phosphates or sulphates. The 
three factors, method of application, the .spray solution, and the spray 
material, all affect the efficiency of the spray, and tln^ improvement of 
any one of them decreases the relative importance of defects in the 
other two. In the calyx application for codlin moth a fine, misty 
spray is as effective as a driving spray. But undue importance should 
not be attached to the calyx spray. In Oregon usually less than half of 
the infestation is due to the calyx entry; it is the last brood of larvae 
which infests the fruit late in August and early September that causes 
the heavy losses and is hardest to control, owing to the difficulty in 
timing the spray. The calcium arsenates have a high killing efficiency, 
bnt are not so staple a.s the lead salts, and an excess of lime is advis- 
able in solutions of them. There is probably no adequate reason for the 
abandonment of lead in favour of calcium arsenate for orchard work. 
iSTicotine sulphate is a powerful repellent for tent caterpillars, and if 
feeding does take place, even weak solutions kill almost instantly. It 
is an effective ovicide for codlin moth, especially with the addition of 
soap, but is not to be recommended as a substitute for the standard 
arsenate sprays in codlin moth control; though it may prove highly 
efficient as a substitute for the arsenate spray in the July application 
where a serious summer reinfestation of aphides is present or again in 
combination with the last summer application of arsenate with a 
spreader, as a further insurance against the damage caused by the last 
brood of larvae. 
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DUSTING VERSUS SPRAYING. 

Tke conclusions arrived at by the Virginia Agricultural Experiments 
Station regarding the relative efficiency of dusting as compared with 
spraying are that neither in the case of apples nor peaches can dnsting 
be regarded as giving a satisfactory general control. Recent experi- 
ments demonstrated that dusting, as compared with sprayini^i saves 
time and labour, especially where rough ground hampers the use of the 
heavier liquid outfits, but it has several limitations in practice in the 
case of both peaches and apples. The following formulie were used 
in dusting experiments (the parts being by weight) : — For peaches, sul- 
phur and lead arsenate 90-10, and sulphur, filler and lead arsenate 
50-40-10 ; for apples, a Bordeaux dusting mixture and an 80-10-10 mix- 
ture of sulphur, filler and lead arsenate. In peach orchards both the 
dusting mixtures produced a satisfactory control of scab (Cladosporium 
carpophilum), and probably curculio (Conotracbelus nenuphar), but 
were of only slight value in the control of brown rot (Sclerotinia 
cinerea); consequently though they may be used for the first two 
summer applications, they cannot be relied on for the third or sub- 
sequent ones. In apple orchards both mixtures produced a satisfactory 
control of the codlin moth (Cydia pomonella), and the Bordeaux dust 
gave excellent results against blotch (Phyllosticta solitaria) and frog- 
eye (Sphaeropsis malonim) ; but they were little better than no treat- 
ment at all against bitter rot (Olomerella cingulata). As a result it 
would seem that neither in the case of apples nor peaches can dusting 
be regarded as giving a satisfactory general control; and as its use 
must therefore necessitate duplications of equipment, the best results 
will probably come from the methods and materials the value of which 
has already been proved. 

A SUBSTITUTE FOR NICOTINE. 

A decoction of the stems and leaves of the tomato plant, especially 
if prepared with the household washing lye made with wood ash, is "a 
very potent insecticide that may he diluted with water and used for 
spraying in the same way as nicotine. The active principle in the 
tomato stem is more injurious than that in tobacco leaf. The leaves 
of Digitalis grandiflora yield digitalin, which is as powerful as nicotine 
and serves admirably Bg&imt the beet aphis (Aphis rumicis), the hop 
aphis (Phorodon humuli), fruit tree Aphids (Haltica ampelophaga, &c.) 
It is in June and July, when the plant is in flower, that the leaves are 
richest in alkaloid. To prepare the decoction, 80 lbs. of stems, with 
the leaves, are boiled for 80 minutes in 20 gallons of water. The 
solution must be stored in labelled cantainers, as it is a violent poison, 
and it is diluted for use with an equal part of water* It is less liable 
to scorch than nicotine. Petroleumr at the ratb of 1 part by weight per 
100 parts of spray solution, is another substitute for niootme. The 
foHovs^tng is a tested foiiuula :---Petrt)leuin, 4 bar^ 1 lb. ; 

#at6i| : 8 gallons The bark is erushed and boHed in the wa^^ 
about gallons of liquid is obtained; this is strained through 
4o th uni the is aMed by wi bekthag 

a perfect emuMqu re^ This is diluted wi& ^ 

'No. ^ 
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NEW INDUSTRY. # 

It is interesting to know that, as a direct result of the researches 
carried out by the Institute of Science and Industry on the utilization 
of Zaxnia palms, a company has erected a factory on tUe south coast of 
Kew South Wales, and is commencing operations for the conversion 
of raw starch from the Zamia palm with the promise of an important 
and successful industry being established. The Kew South Wales 
Forestry Oommissioner has granted a licence to the Austral Starch 
Company to obtain Zamia bulbs from an area of about 31,000 acres 
in the vicinity of Currawan. The licence has a period of tan years, 
and is subject to the satisfactory observation of conditions, and include 
the erection of a local factory or factories within six months, and the 
manufacture of not less than 50 tons of dry starch half-yearly. Par- 
ticulars of the investigations carried out by the Institute were published 
in Science and Indmtry, Vol. 1, No. 8, December, 1919, pages 470 
to 475. 


LESPEDEZA AS A FORAGE CROP. 

Lespedc^za, as a forage crop, is a subject of a bulletin recemtly issued 
by the United States of America Department of Agriculture. Its 
scientific name is Lespedeza striata, and it is commonly known by the 
name Japan Clover. It is recommended as one of the most valuable 
forage plants for the south-eastern part of the United States. Except 
on alluvial bottom lands, it does not make sufficient growth to justify 
its being cut for hay; nevertheless, its widespread adaptation to grazing 
conditions gives it a value that is difficult to estimate. It will grow in 
open woodlands, on the poorest of upland hills, along roadsides, and in 
other waste places. x\lthough an annual plant, it produces sufficient 
seed even under close grazing to re-seed itself, and is, therefore, as use- 
ful as if it were a perennial. Being a legume, it is valuable for soil 
improvement, and also it is relished by all classes of live stock. On the 
southern markets lespedeza hay has been well and favorably known for 
several years. The growing of lespedeza should be encouraged in all 
the pastures of the south, especially in the cut-over pinelands of the 
coastal plain. It may also be utilized to advantage as a hay crop on 
the rich-bottom lands of the Gulf States. It is slow in starting in the 
spring, hut makes its best growth during the hottest ]>art of the summer, 
when grass plants are likely to be dormant. 


PROPOSED GERMAN CHEMICO-TECHNICAL LABORATORY. 

A memorial has been presented to the German National Assembly 
urging the formation of an Imperial Chemico-technical Laboratory, 
which it is recommended should be formed from the Military Test 
Bureau which existed during the war. ‘‘Nature,” quoting from the 
Zeits d^s Vereines demcher Ingenienre, says that it is suggested that 
the funetious of the new laboratory should be, inter alia, the execution 
of scientific and technical investigations relative to raw materials, and 
p^icnkrly (1)^ the produ^^^ materials of imjportance to the 
puirtic, wood and acetylene instead of from potatoes, 

and of fatty acids from the products of coal~--or lignite-tar or paraffin— 
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and iiie utilization and improveinent, not only of collulose as a sub- 
8t|tuj:^ for cotton, but also of ammonium nitrate obtained s;^nthetically 
ij^ iiVgU quantiti^^^ as a fertilizer; and (2) the determination of sub- 
stitutes for chemical and inetallurgical products not available in the 
coiiritry, or of which there is a shortage, Le„ substitutes for paraffin, 
e^ffiphor, and glycerine, for substances used in the preservation of 
leather and metals; also substitutes for lubricants, rubber, gutta-percha, 
&C. In addition, the proposed new institute would carry out researches 
of general interest, e.g., on rust-prevention and the corrosion of metals, 
oh the determination of stresses in internal-combustion engines, on the 
effect of winter cold and the upper-air temperatures on implements and 
raw materials, and on the testing and improvement of aeroplane and 
airship fabrics. It is also suggest^ that scientific and technical investi- 
gations should be carried out dealing with the prevention of accidents 
and the protection of workers in a number of important industries. 

NELA RESEARCH LABORATORIES. 

The Journal of the Franklin Institute, September, 1920, announces 
extensive additions to the Nela Research Laboratories. The Nela Re- 
search Laboratory was organized in 1908, under the directorship of Dr, 
Edward P. Hyde, as the Physical Laboratory of the National Electric 
Lamp Association. The name was changed to Nela Research Labora- 
tory in 1913, when the National Electric Lamp Association became the 
National Lamp Works of General Electric Company. For some years 
the laboratory was devoted exclusively to the development of those 
sciences on which the art of lighting has its foundation, but in 1914 
the functions of the laboratory were extended by the addition of a 
small section of applied science, which had an immediate practical 
objective. The section of applied science is now being largely extended 
as a separate laboratory of applied science under the immediate direc- 
tion of Mr. M. Luckiesh, who becomes director of apj^lied science, and 
a hew building is being constructed to house this branch of the work, 
which will he carried forward with a staff of several physicists, an 
etigineer, an architect, and a designer, together with the necessary 
teAnical and clerical ^.ssistants. Dr. Ernest Fox Nichols, formerly 
president of Dartmouth College, and more recently Professor of 
Physics at Yale University, has accepted an invitation to assume the 
immediate direction of the laboratory of pure science, under the title 
of director of pure science. The work of this laboratory, which will 
be continued in the present building, will be somewhat further extended 
under the new organization. The laboratory of pure science and the 
laboratory of applied science will together constitute the Nela research 
laboratories, and will be co-ordinated under the general direction of 
Dr. Hyde, who becomes director of research. 

■ PHYSICAL RESEARCH IN CALIFORNIA. 

The Californian Institute of Technology received from Mr. Norman 
Bridge an additional gift of £20,000 for the Norman Bridge Physical 
Laboratory. His original gift for this purpose was £30,000, The con- 
Btruction of the huilding is tp be w immediately, and it is 

anticipated that the laboratory will ati early diate. 
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INHERITANCE OF CERTAIN CHARACTERS WITH CASTOR 

OIL PLANT. 

The castor oil plaut, botanically known all the world over as Ricinus 
communis, presents many forms which have from time to time been 
considered as distinct species. Many of those forms transmit their 
characters integrally to their descendants. This has been shown by 
control cultural experiments made at the Brooklyn Botanical Gardens 
with numerous pure strains of the first, second, and third generations. 
Series of crosses were made between the most widely divergent forms, 
and these gave in every case perfectly fertile and noi’inal F, and 
hybrids. Crosses were made to study the inheritance of many distinct 
characters, c./;„ stem colour, j)resence or absence of pruina, dehiscence 
and indehisceiico of capsules, colour of spermodern., shape and size of the 
seed, periodicity, length of stem, growth, shax>e of leaves, &c. These 
have been proved to be inendeliau characters, but the experiments made 
so. far do not warrant conclusions being drawn as to their gametic 
structure. The results already obtained wdll be of great value to those 
cai-rying out similar work, esi>ecially in Queensland, where the Institute 
of Science and Industry, in co-operation with the Queensland Acclimati- 
zation Society, has similar work in progress, and in Western Australia, 
where certain testing work is about to be commenced. The relative 
dehiscence of the capsules is a most important characteristic. In the 
dehiscent type, the ripe capsules open spontaneously with violence, scat- 
tering th(^ seeds around to a great distance. This is probably caused 
by cells which, when ripe, rapidly lose their moisture and contract, 
causing the pod to break and exj)el the seeds. This is a very unfavor- 
able character, and necessitates frequent harvesting — at leas! twice a 
week — to avoid the loss of large quantities of seed. The walls of 
dehiscent capsules are veiy thick and tough. In the indehiscent type 
the seed adheres to the walls of the fruit when it is completely ripe. 
When the cross is Tiiade between dehiscent x indehiscent form, 
dehiscent plants, and in the Fj, both dehiscent and indehiscent forms 
in the ratio of 9.7. Dehiscence, it wmuld appear, is due to two factors, 
with the full determination of the various inendeliau charncteristics. 

THE USES OF CASTOR OIL, 

The largely increasing uses whieh industry is finding for castor oil 
were indicated in a recent numl)er of the Engineering World, Castor 
oil figures to a large extent in the manufacture of tlie artificial leather 
which takes the place of natural leather in upholstery. It is also an 
essential component in some artificial rubbers and various kinds of 
celluloid. The oil furnishes a colouring for butter, and from it is pro* 
duced the so-called “Turkey-red’’ oil, which is an important factor in 
tile dyeing of cotton textiles. One of the largest uses of castor oil is in 
the making of transparent soaps. The oil also yields sebacic acid, 
which is employed in the manufacture of candles, and from it is also 
obtained caprylic acid, which enters into the composition of varnishes 
peculiarly suitable for the polishing of all kinds of high-class furniture 
and of carriage bodies. Castor oil is also used in the making of certain 
waterproof preparations. Most fly-papers owe a large part of their 
instantaneous action and effectiveness to the fact that the preparation 
smeared on them largely consists of castor oil. 
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FMEZim OF^ m 

The report of the last yearns investigation of the Food Investigation 
Board, which was appointed hy the Itepartment of Bcientifie and In- 
duiitriai Eesearch, contains a great deal of matter of close interest to 
Atistralia. Several committees have been appointed, and between them 
they cover a wide field of work. The committee have already carried otit 
valtiable preliminary experiments on the freezing of beef. It is a 
remarkable fact, familiar to the industry, that, whereas mutton can 
be frozen without damage, beef cannot. The effect on freezing of the 
latter is to so alter the muscle substance as to cause the meat, on thaw- 
ing, to exude a fluid rich in nutritive material and coloured with 
hjemoglobiu; and new experiments prove that, provided certain pre- 
cautions are taken, beef can be frozen in such’ a way as to preserve 
completely the physical and chemical qualities of the fresh meat. 
The experiments were carried out with small pieces of beef, and an 
attempt to repeat them on a commercial scale has, so far, failed for 
wtot of adequate apparatus. Further investigations therefore had to be 
postponed until a low temperature research station is provided. The 
Board has supplied, however, a grant of money sufficient to build 
such a station, fully equipped for biophysical and biochemical investi- 
gations at low temperature. The ITiiiversity of Cambridge have pre- 
sented a site for the erection of the station in close proximity to the 
Biochemical Animal TTutrition and Botany. 


MANUFACTURE OF OXYGEN. 

Research work on the manufacture of oxygen from the engineers 
point of view has been initiated at the Harvard Uiiiversity Engineering 
School. The United States of America National Research Corporation 
has granted £1,000 towards the expense of the work. A .scheme of 
work is being undertaken to determine the fundamental data. It is 
believed that present methods of making oxygen are wasteful, and that 
the industrial use of oxygen furnaces may result in the elimination of 
this waste. The Engineering School has agreed to turn over to the 
Eesearch Corporation any patents they may develop from this work. 


REFRIGERATION PROBLEMS. 

At the first annual conference of the Victorian Institute of Refrigera- 
tron, held in Melbourne recently, the followin^g papers were ^^r^^ 
Refrigeration as applied to Meat Works, by Mr. R. C. Pidgeon ; 
Refrigeration as applied to Bacon Factories, by Mr. B. C. Tones; The 
Treatment of Small Goods and By-products, by Hr. S. M. Letts; and 
Refrigeration as applied to By-products in the Meat Works, by Mr. 
.F.',3;,White.'' ' 



WAR ACHIRVEMENTS OF APPLIED CHEMISTRY. 


A Note on two War Achievements of Applied 
Chemistry and their Significance 
for Australia. 

By A« £. LEIGHTON^ FJ[.C.> M«mli«r of Council^ ChMorauMf 
B«Murd of Adaunistrotioii, Govornmont Foetoriot. 

The sufferiiigH of the British Forces early in the war due to shortage 
of ammunition cannot be forgotten ; the streniioiis effort that was made 
to put matters right and the eventual triumphant success are widely 
known. In this success the chemist played a substantial part, for it 
was his knowledge and resource that led to the great production of the 
two most important constituents of ammunition — cordite, which propel^ 
the shell from the gun, and the high explosives, or T.N.T., which bursts 
the shell. These two substances are the forms of potential energy 
whicli mak<‘ the shell — itself a piece of dead iron — into a moving and 
rending force. 

When the war broke out in 1914 the total eapaeity of the British 
cordite factories did not greatly exceed JOO tons per week, though not 
so much was actually made. At the end of the war tlunr capacity had 
reached somdhing over 2,000 tons per week. As for high explosives 
required to fill the vshell, it is doubtful whether the whole of the plants 
in Britain at the ojHuiing of the war could have produced more than 10 
tons per week, whilst the amount actually made was very small. At 
the end of the war British factories could produce more than 1,500 
tons of T.N.T. per week. To a very larg(‘ extent the increased capacity 
for making those two forms of explosive was locked up in two factories 
—(iretna and Queeiisferry. These two factories were in many wjjys 
extraordinary. They were entirely war creations, and were not mere 
extensions of already existing works. Their design, of course, followed 
conventional lines, and it may be of interest to learn that these plants 
required each week: — 

tons of sulphuric acid. 

2,000 tons of nitrate of soda. 

2,000 tons of oils and fats. 

360 tons of cotton. 

600 tons of alcohol. 

300 tons of toluene. 

There is romance in these figures if one pictures the sulphur and suh 
phides coming from Korway, Spain, and Mexico, nitrate from Chili, 
rum from the Indies, cotton from America, Egypt, India, and oils and 
fats from all over the world. That list of supplies will suggest 
the intimate relation between industrial organization and prepared- 
ness for war. The supremacy of Germany in the line of organit* 
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chemical manufacture made many difficulties for England, and the 
story of toluene supply for T.N*T. manufacture is specially to the 
point. 

At the outset of the war our toluene supply was small, and came 
from the few gas-works and coke ovens which were fitted with recovery 
and refining plants. At a later stag© the greater part of the toluene 
used was derived from a channel that before the war had fed the Ger- 
man industries. For many years there had been at Jilotterdam a 
distillation plant for extracting toluene from Dutch East Indies petro- 
leum, and quite early in the war the British Government acquired that 
plants moved it to England, diverted the petroleum, and for some time 
mainly depended on this source for toluene. Welcome as was this.; 
supply, it was all too small to meet the increasing demands of war, andji 
at a later stage, the situation was only met by the extension of recovery 
methods to virtually all the gasworks and coke ovens in Britain. We 
were then, in this respect, in the position that Gennany held at the 
opening of the war. 

; In July, 1915, the sites of the two factories were undisturbcK.! fields. In 
December, 1916, within eighteen months of the start, the Gretna factory 
had iproduced 5,000 tons of cordite, and the Qiieensferry factory had 
made somewhat similar progress, though its full development had to 
await the supply of toluene. To the armies in the field, the eighteen 
months must have been a w^eary wait, but, viewed from another aspect, 
those eighteen months have significance. In that short time the indus- 
trial community of Britain transformed supplies, lal)our, and knowledge 
into war material, and to such purpose as must have surprised the 
Germians, who were by no means sluggards. We can be quite certain 
that the lesson has not passed unheeded by other industrial communities. 
What man has done, man can do, and when stich nations as America, 
Britain, and Japan talk about disannament, it only moans that it suits 
them at the moment to stop locking up money and effort in the non- 
productive shape of warships and guns. It does not mean that they 
jg^re disarmed, for an industrially developed nation cannot be disarmed’ 
Exact knowledge of munition production, a nucleus of skilled workers, 
supplies., and then within a few months a nation is transformed. 8o 
much we can learn from the story of Gretna and Queensferry. Nor 
does such change involve immense personnel, for, in looking back at the 
history of most of the great war factories of England, one sees a leaven 
of research and exact knowledge, an army of unskilled w^orkers — mostly 
women- — not so Tuimerous, but filled with patriotism and a passionate 
devotion to their men in France. Those qualities are not; peculiar to 
the men and women of Britain, and are psychological factors that must 
be taken into account when calculating what other nations could do. 

Disarhiament, in its obvious sense, will not necessarily turn Britain 
into a mere shopkeeper with his teeth drawn; the power to retain iii 
strohg position in the world depends ultimately, not on the possession 
at any moment of the ships., engines, and launitions of war, but on the 
extent arid variety of the nation'a induBtries and the possession of 
knowledge to apply the industries quickly and 

elfeotiMy-to the problem^ pi wat< Danger lies in the 
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natioue are shopkeepers too; isome of them shrewd, industrious, and 
ea^er to strengthen their j^osition in every respect, whether it be the 
training of labour, the supply of materials, or the application of sound 
methods in , manufacture and training. What is Britain’s attitude 
towards such questions? 

I do not think that at any previous period was there such a flood of 
industrial research and investigation as is passing over Britain at this 
time, and if she fails to keep the first place it will not be for want of 
awakening of spirit. The war brought research to every door, for 
restricted supplies of raw material and labour left no room for compla- 
cent people who were using ten things where seven would do. The 
improvement in efiiciencies brought about by the close control of labour 
and material, backed up by sc’entific advice as to the best way to use 
them, was most extraordinary, and there is no doubt that the house to 
house visiting by research has left its impress. This is one great gain 
from the war, and it promises a permanence to industries that are vital 
to Britain’s safety, for the result of peace-time struggles for industry 
largely determines the course of war. 

T cannot pass from this subject without a reference to the splendid 
services rendered by the Oflicials Rf»search and Inspection Establish- 
ments. Many persons are dimly conscious of what was done by the 
National Physical Laboratory and the Inspection Department for the 
mechanical arts; hut few know of the work done for the chemical 
industries by Robertson and his men of the Research Department at 
Woolwich. The Research Department gre».w out of the Boer War; it 
was designed to improve the quality of munitions and to be informed 
of modern progress — both these things it did very well — and though 
the war was marked by consbint change in the c<unposition of munitions,, 
new design of either factories or war material were boldly faced because 
they could be built on a basis of trustworthy research. 

I remember talking this matter over with an officer who had sei’ved 
at the War Office with Lord Kitchener during 1915, the agony of pre- 
paration, and he said, Those research men are the greatest fellows in 
England,” and added, God bless ’em,” and with that opinion I belicA^e 
the average British manufacturer most cordially agrees. 

I have digressed sornewliat from (Tretna and other war factories, 
but, after all, those are of the past, and interest lies in their value as a 
guide to what has to be done here before Australia should enjoy any 
feeling of security. In the first ])laee .\iistralia is not in the fortunate 
position of those countries that can afford to contemplate disarma- 
ment,” for she is not yet a manufacturing country, and her provision 
against attack must take the positive and costly form of adequate stocks 
of finished munitions. Until the industries of the eountry are in a 
.position to maintain a flow of munitions com mens a rate with the defence 
requirements, wo must adhere to this policy of importing and holding 
stocks, despite its cost and attendant dangers. The last few years have 
been marked by great advances in manufacture, and it is not to be 
denied that most things can be made here. It is not likely that a people 
derived from the greatest industrial nation in the Avorld should not be 
able to make anything it is willing to pay for ; but there is a w^orld of 
difference between ability to make things and a capacity to manufacture 
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them in maiw. The latter argues the possession of 
tools and a stcK^^ of train^^^ brains and hands that 
switched to any direction that the political situation may demand. 

In respect of supplies of natural materiai I should suppose that 
Australia is better placed than most countries, but, of course, naturai 
material has to pass through many phases before it reaches the sta(^ 
of being a ^‘supply ” for the machines or apparattie that produce 
finished munitions. It is no doubt pleasing to know that Australia has 
illimitable quantities of iron ore, but what the munition maker wants 
is steel of certain quality, rolled to a certain shape. There is no natioii 
that has more salt at its doors than Australia, but the munition-maker 
wants caustic soda and chlorine. If this line of thought is followed iu 
other directions you will discover our many deficiencies and how much 
remains to be done. 

The tariff and recent legislation give twidence that the Governmeni 
is prepared to encourage the industries of supply but, as will be 
readily understood, the evolution of a country from the stagcT of 
‘‘illimitable resources” to that of a manufacturing community is a 
slow and costly process. That cost is borne by the people of Australia 
in the form of protective duties, and, in fairness to them, should be 
taken into accouiit when making per capita comparison with defence 
expenditure in other countries. 

There are two conditions that J. consider should be attached to an 
Australian tariff. One is that protection should be “ scientific,” in the 
sense that Government when protecting an industry also protects the 
people of Australia from rule of thumb methods by insisting on an 
adequate measure of scientific control and guidance by managements. 
Such a step would give permanence to our industries and rapidly 
increa^ the national staff to chemists and engineers, without which the 
“ illimitable resources ” cannot be brought down to brass tacks. 

The other condition is that protection should only be granted when 
the petitioning industry agrees to meet defence requirements. Two 
instances have come under my notice where industries enjoying protec- 
tion at the expense of the people find it inconvenient to deliver goods in 
the shape or form required by defence or by other industries that 
strengthen our general position. 

If these two conditions set out are complied with under the present 
tariff., it will go far towards solving the problem of “ supplies.” 

The element of labour ds a subject on which I can speak from 
considerable personal experience both in the chemical and the engineer- 

industries. It is competent, readily adaptable, and will take up new 
forms of technology with enthusiasm. There is no fear that the 
worker will fail if the staff is clprly instrucied as to what is 
and ‘‘ supply ” is suitable ; and it is in these directions that Qovcim-^^^ 
ment at the pntbre^ of war should be prepared to give guS^ 

In peace the ^migies ol^induifcrialists must te 
the probtems prese^^ in maintaiiiihg and improving 
against world edmpetition, but in #ar the burden of mass productioii 
0 mmitiom could be assuined by them the Govi^nment^^^^m 
with the knowicdi^ au^^^ to their 
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This, broadly, was the line of policy followed by the British— a 
XLttclens of Governinent shops at Woolwich, Enfield, and Waltham for 
the development of methods of manufacture and instruction of masters 
and men, with laboratories for research on materials and products. 
Co-ordinating these was an organization which crystallized factory 
experience and laboratory knowledge into specification form,, and 
through its inspection staff secured manufacture in accordance with 
its specifications. 

The policy stood the severest of tests, and, in conjunction with a 
policy of scientific protefition, is adaptable under Australian conditions. 
If steadily followed, it will enable our industrial resources to function 
in war and be a support to the fighting forces on which the existence of 
our nation finally depends. 


Arrangements are now being made for the experimental production 
of power alcohol on la considerable scale in India. Rice straw is to be 
used in the first place, hut other cheap raw materials are available, and 
it is believed that within two or three years large supplies will be avail- 
able to be imported into the United Kingdom. 


Among the new industries established in South Africa during the 
year 1919 were aluininiuin works, ammonia, asbestos cement, hone char, 
briquettes or patent fuel, cream of tartar, dextrine, lacquer, and gold 
size. 
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Combined Sprays for Controlling Insect 
Pests and Fungous Diseases. 

By E«VEN MACKINNON. B.A.. BJSc. 

Plants, like man and other animals, on account of their living cellular 
structure, are liable to disturbances of the normal functions of the cells. 
The cause of these disturbances or diseases may be due to physical, 
chemical, or parasitic elements. Physical emBes depend largely on 
climate and seasons. 'Heat, cold, drought, excessive moisture in the 
air or soil, excessive or diminished sunlight, are factors which greatly 
influence plant growth. When one or more of these factors act un- 
favorably, the vitality and resistance of the plant is generally lowered 
and becomes a predisposing cause of attack. Many fungi are only abb* 
to attack plants that Mire in an unhealthy condition, and many ar<‘ 
known as wound fungi and others as facultative parasite, e,g,, the fungus 
Altenmria solani (E. & M.) is most generally stated to be the 
cause of black spot’’ on the tomato. It is only secondary, how- 
ever, and attacks this fruit commonly towards tlie flower end, owing to 
the weakening of die tissues there through excessive or diminished 
supply of water to the roots. In experimental infection experiments it 
has been found that uninjured healthy tissues do not become infected. 
Weather conditions have a very important influence on the prevalence 
of disease. The brown rot (Sclerotinia fruciigena) of stone fruits has 
often been most destructive during warm moist springs and almosi 
absent during similar dry periods. The year 1914-15 was a good 
example, when destruction was very heavy in New South Wales, Tvbere 
rainfall was 7.8 inches above normal for the spring and summer 
(August- January), whereas the previous year 191 IW4 liad a dry 
summer, 1J.4 inches below normal, and very little brown rot. Late 
(or Irish) blight of potatoes (Phytophthora infestans), which is 
entirely dependent on a sufficient supply of moisture for its rapid 
development, may be thoroughly cheeked by a hot, drying wind, such 
as a westerly in New South Wales in the summer. Temperature is of 
less importance than moisture in the case of blight, as the conidia will 
readily germinate between the temperatures of 50 deg. and 77 deg. F., 
while the mycelium will continue to grow until the temperature reaches 
88 deg. F., provided the moisture is suflicient in all cases. 

As regards the effects of weather on insect attack, it is a fact very 
often observed by growers, that aphid attacks frequently coincide 
with inoist air conditions, whereas;,, red spiders and most species of 
thrips are more abundant, and hence more injurious 
eonditions. The codling moth is a good examine of a well-known 
destructive insect whose development is greatly influenced by weather 
conditions. The rate of its development, the time of emergence of 
broods, the xiumber of broods, &c., are influenced by latitude, early and 
late, cool and and wet and dry seasons. As in the case of potato 
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blight and other fungi, there appears to be a degree of atraosphepe 
humidity, which is most favorable to the maximum speed of 
metabolism, and this optimun humidity varies for each species, an j for 
each stage of each species. 

The Chemical factors producing disease relate especially to the 
composition of the soil from which the plant draws many of its require- 
ments for life, and growth and reiiroduction. Poisonous gases in the 
air, however, frequently cause great destruction of plant life. This is 
well shown in the neighbourhood of large smelting works, of which 
there are many examples witliin the Commonwealth — notably the sul- 
phide works at Cockle Creek, New South Wales. The use of certain 
chemicals in the soil has often an important influence on the suscepti- 
bility of plants to disease, and the effects of traces of many substances, 
Such as “ Manganese and Fluorides, have been investigated. It is 
generally well known to orcliardists and others that a fertilizer like 
sodium nitrat<‘ will often promote a leafy growth, but that susccpti- 
hility to disease may be increased. Sulphur has been (X)inmonly used 
both as a disinfectant and a fungicide, as in potato scab. Thus the 
selection of the right kind of manure is of great importance in attempts 
to combat diseases. 

Parasiiic factors. — Although it may appear that there are many 
points of resemblances in the methods of attack by insects and fungi, 
closer investigation has revealed many important differences, of which 
an accurate knowledge is essential before^ we can hope to devise any 
successful methods of (tontrol. Inhere is usually sonu^ period or stage 
in the existence of parasites (insect or plant) when they are most sus- 
ceptible to attack, and we must study tlieir whole life history and take 
advantage of the information thus gained. This becomes the more 
obvious when it is found that, during a considerable part of the life of 
most ins(u;ts and fungi, these are either very resistant to any destructive 
agents, or they are inaccessible, being securely buried in the tissues, or 
hidden away, or in some manner protected from attack. We have 
further to remember when devising remedies against the parasites 
attacking plants, that the latter also consist of living cells somewhat 
similar to those of the parasites which we hope to destroy. It follows 
from this that two of the factors tliat determine the effectiveness of the 
remedial substance are — (1) that it must be capalile of destroying the 
fungus or the insect when it comes in contact with it, and (2) it 
must not be injurious to the tissues of the host plant. These require- 
ments restrict the choice of such fungicides and insecticides, and a 
further limitation arises in the selection of certain spraying and dusting 
materials when other factors which determine the efliciency of this 
method are also taken into account. These factors are — (3) that the 
^^apray ” must adhere after its application so that it is not removed by 
the first light rain that occurs, and (4) that the spray” must retain 
its effe(^tiveness after drying on the plant. These latter apply more 
particularly to preventive sprays against fungi afid poisonous sprays 
against biting insects. In fruit-growing, spraying is now regarded as 
essential to the production of clean, healthy fruit and good crops. It 
is an insurance which it is not wise to neglect. A control seemingly 
unprofitable from the money stand-point for one particular year may 
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be profitable from the stand-point of the health of the trees and of 
future production of fruit. Orchardists rec^nise what is known as the 
cumulative effect of continuous spraying. This is very evident in the 
rejuvenating of neglected orchards. The first year’s pruning and spray- 
ing may not show very much reduction of disease, because there are too 
many sources of infection to be exterminated or controlled in one 
season. With the continuation of the second and third year the results 
of the cumulative treatment will be obvious. The Black Spot disease 
(Phoma citricarpa) of oranges, and the Brown spot disease {CoUeto- 
trichum gloeosporioides) of the Mandarin show striking examples of 
this cumulative result. We have to beware, however, of an opposite 
injurious effect, also cumulative, on the vitality of the tree, if the 
treatment after two or three years he not reduced to the minimum 
consistent with efficient disease control. Excessive spraying may inflict 
a serious check on the vigorous growth of the tree. 

For many legitimate reasons, therefore, the practice of reducing 
the number of sprayings or other similar treatments to as few as 
passible, while increasing the number of ingredients in the spray so as 
to counteract both fungi and insects in the one operation, has greatly 
increased, and many growers have adopted certain mixtures with suc- 
cess. There are many pitfalls, however, as some of the most widely 
used spraying materials are complex chemical substances, varying in 
composition according to the method of manufacture, purity of materials 
used, and the ideas of various manufacturers of the commercial pro- 
ducts. Some substances are insecticides only, or their fungicidal pro- 
perties are of little value, e,g,, oil emulsions and lead arsenate; others 
are fungicides only, e,g,, Bordeaux; while others act as both insecticide 
and fungicide, e.g., limesulpbur solution. Although many of these sub- 
^ances can be mixed and used as combined sprays, indiscriminate mix- 
ing will result in disaster — injury to the trec^s, loss of time, materials 
and crop, and possibly loss of faith in such remedies. The mixing of 
such complex substances demands a good chemical knowledge, and 'when 
the grower is in doubt as to the results of mixing two or more insecti- 
fungicides, the best advice that can be given is “ Do not mix 
them. ’ The following reasons may be given in favour of not adopting 
the practice of mixing up “ one specific to be given in one dose, to 
exterminate all pests ” : — 

(1) Each type o| remedy generally requires application to the 
plant in a special manner, and in particular with a varying adjustment 
of the spraying noxzle, e.g., nicotine, a coarse, driving spray; lead 
arsenate or Bordeaux, a fine, misty spray, 

(2) Each pest has its own particular period when it is most sus- 
c^tibl© to attack. The best success will be obtained by using the most 
emcient remedy at ^he most advantageous time. 

{8) Manj?' of the substances used for spraying, when m 
chemically with one aw the efficiency of one or lk>th may 

be reduced, or new products are formed, which may act injuribualy on 
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reasons for combining insecticides and fungicides, however, may 
be sufficiently urgent as to justify the action, e.g ,: — 

(1) Although plants are often attacked independently by fungi, 
bacteria, or insects, these may, and often do, work in combination. 
(See Sc. and Ind., Nov., 1920, p. 652, on the Role of Insects in the 
Dissemination of Diseases.^') In such cases a combined spray may be 
of decided value. 

(2) In place\s whore there is a great shortage of labour' and also 
where spraying materials are expensive, a combined spray would be 
preferred. 

(3) Under various state laws relating to spraying for the control 
of orchard pests and diseases, e,g., for codling moth and fruit fly, &c., 
the grower is comptdled to carry out a certain iniuinnim number of 
sprayings with specified substances (mostly arsenate of lead of an 
approved brand). He may, therefore, combine other substances with 
that required by law in order to reduce to a minimum the number of 
sprayings that he would find it necessary to give in order to keei> 
all pests under control. 

(4) In response to demand, scientists have investigated the results 
ol combining two or three spraying materials, and many experimental 
spraying or dusting tests have been conducted in orchards and elsewhere 
under appropriate control. Consequently, the grower can now' obtain 
advice on w'hat to mix and wdiat not to mix, the precautions that he 
must exercise, and the results that he can expect, from the use of his 
mixture. 

In combination sprays, each substance sliould be scdeeted for definite 
reasons, e,y., in spraying peach trees one application of Bordeaux at 
the correct time is sufiicieiit to prevent practically all damage from 
peach leaf curl {Exoascus deformans). At the same time arsenate of 
lead may be added for peach tip moth. Tlie same mixture is very 
efficient as the first spray (pink bud stage) for apple diseases and 
insects. The lead arsfuiate also complies wdtli the requireiMeuts of the 
law'. ^ In all cases when selecting insecticides it is necessary to dis- 
tinguish b(4ween biting insects and sucking insects. The former (e.g., 
beetles, grasshoppers, caterpillars, wdrewrorms, and (uit worm.s) have 
their mouth parts developed for biting and chewdng plant tissues; the 
latter (e.g., aphids and other plant lic/C, mites, and bugs) have their 
mouth parts developed as a sucking tube w'hich eniables them to pierce 
the outer coatings of^ the plant cells and to suck tlie juices from the 
internal tissues. Biting and chewing insects can be killed by means 
of poisons placied on the surface of the plant. When the insects ft^ed 
on the leaves, the poison is eaten with the food, and acts througli 
absorption in the stomach and intestinal tract, tlie sucking insects 
are killed by contact insecticides. These generally contairr volatile 
substances, and death is mainly due to their absorption into the tissues 
of the insocts I t was formerly thought that death was due to sufPoea- 
tiOB by the stopping of the breathing pores or the closing of the 
trachese; Eec6n%, however, investigations indicate that insects are 
not so readily suifoca^^^^ the volatile parts of kerosene, nico- 

tme^ cai^^h disulphide are effective long before the 
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liquids have time to penetrate the ehitin or the spiracles into the tissues. 
The nervous system of the insect is aifected by the penetration of the 
volatile substance, and results resembling narcosis are produced where 
there is a disturbance of the respiratory activity. The insect tissues 
soon become saturated when exposed to the vapours, and death ensues 
through the inability of the tissues to absorb oxygen in the presence 
of these vapours: (Mich. Ag. Col. Tech. Bulls, 11 and 21.) In the 
case of lime sulphur, its effectiveness is due to its reducing power, and 
with scale insects to its softening action on the wax about the margin 
of the scales, and to its effect on the waxen covering making it less 
permeable to oxygen. Carbon disulphide, hydrocyanic acid gas, sodium 
fluoride, &c., act strongly on the oxidases and other enzymes in the 
tissues of insects, causing serious changes. The non-volatile finely 
powdered solids, such as borax and sodium fluoride, as well as being 
stomach poisons, are effective contact poisons, adhering to exudations 
on the body, and later becoming dissolved are absorbed through the 
integument into the tissues. 

Aphids, and other plant lice, bugs, and mites attack the under sur- 
face of the leaves, as this is probably easier to penetrate. By the sucking 
of the rich sap materials from the cells on the under side, the leaves 
curl somewhat, and so form a protective enclosure. Plant lice are so 
small that the grower often overlooks them and underestimates the 
damage that they cause. In attempting to control such pests with con- 
tact insecticides it will be understood that it is essential to spray the 
under sides of the leaves well, and a coarse, driving spray like nicotine 
can 1)6 used. 

Although the list of insecticides and fungicides is very extensive, 
those in greatest demand for spraying may be summarized as follows :~“ 

Fungicides, 

1. Copper compounds {e.g,, Bordeaux and Burgundy) especially 

valuable as winter sprays and as preventive sprays in 
early spring. 

2. Sulphur and its compounds.~Some are used with soap, such 

as ammonium polysulphide, potassium sulphide (liver of 
sulphur) and sodium sulphide. One which is both fungi- 
cidal and insecticidal — lime sulphur solution — is not used 
with soap. 

Tmeciicides, 

3. Arsenical compounds {e,g,, lead arsenates, Paris green) 

used as stomach poisons for biting and chewing insects. 

4. Nicotine (or tobacco extract) used against sucking insects. 

5. Oils and emulsions (kerosene, red oil, creosote, and distil- 

late oils). 

Miscellamous Methods and gases, fumigants and repellents, 
which need not be mentioned here. 

When we attempt to combine certain preparations vre are imme- 
diately faced with the greatest difficulty that the grower is likely to 
meet, viz. > the unknown nature of the many proprietary and commercial 
pireparatipns on the market. He will have to learn a few 
simple tests for himself, such as the test for the presence of free copper 
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compound in Bordeaux by using potassium ferrocyanide (the bright 
iron blade is not reliable and the other test is simple) ; the test for 
arsenate of soda in lead arsenate, by using lead acetate solution ; 'and 
how to test for acids and alkalies. 

He should also demand from the supplier full information abom 
the preparations, such as the percentage of nicotine in a tobacco extract; 
the nature of the lead arsenate, whether neutral or acid; the absence 
of free arsenic or arsenate of soda in lead arsenates ; the percentage 
of polysulphides in lime sulphur solution, &c. 

In order to assist the man on the land the accompanying chart has 
been prepared, and will show at a glance what preparations can be 
mixed. 


1 



In the central circle I have placed the two insecticides, arsenate of 
lead for biting insects, and nicotine for sucking insects. The chart 
should be read in any direction radiating out from the centre, and those 
preparations adjacent in a radial position can be combined without one 
or other of the constituents being altered to any great* extent, or their 
efficiency reduced. 
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In all xmses it is advisable to use coml)ined spvays as soon as they 
are prepared. The following oombinations occur:— 


(1) Arsenate of Lead -f Lime Sulphur Solution. 

(2) 

-j- Bordeaux. 

(3) Nicotine 

Lime Sulphur. 

(4) 

+ Bordeaux. 

(5) Arsenate of Lead + Nicotine. 

(6) 

4“ Nicotine 4“ Sulphur. 

(7) 

4* Nicotine 4~ Bordeaux. 

(8) Soap 

4“ Nicotine. 

(9) „ 

4- Ammonium Poly-sulphide. 

(10) „ 

4“ Am. Poly-sulphide 4~ Nicotine. 

(11) Oils Ernnlsified 

with soap. 


(1) Arsenate of Lead -f- Lime Sulphur, 

In the first case? on the chart, combining arsenate of load with 
lime sulphur will lead to trouble, if it be not restricted to the 
neutral type of lead arsenate. In America, good results have been 
obtained by mixing calcium arsenate instead of lead arsenate. 
Lime sulphiir is easily decomposed, and is especially susceptible to 
change when mixed with other strays. Its own decomposition pro- 
ducts are quite harmless, but its effects on its associates are 
frequently of a serious nature. If a lead arsenate of an acid 
character is used, soluble arsenic is likely to be found in the mix- 
ture, as arsenates are prone to yield soluble arsenic, especially 
in alkaline solution, but also in acid ones. Lime sulphur is an 
alkaline solution, and therefore all mixtures of lead acetates with 
lime sulphur are to be handled with suspicion. Soluble arsenic in 
the spray would soon ruin the trees. 

Owing to the very great value and wide application of this 
combination, however, experiments have been made to ascertain 
how to correct the rapid changes that take place when these sub^ 
stances are mixed. In tbe United States of America it appears 
that 95 per cent, of the lead arsenate used is of the acid type, 
whereas in Australia, I believe, the neutral or tribasic lead arsenate 
finds most favour, probably because the brands that have given the 
best results happen to be of the neutral type. Mixtures of the 
neutral lead acetate and lime sulphur are fairly reliable. With 
the acid arsenate, changes of a more serious nature take place, and 
within two days of mixing all the poly sulphides will be cbanged 
to lead sulphide, which is ineffeetive as an insecticide; but what 
is more objectionable, as much as 12 per cent, of soluble arsemc 
compounds may be found in solution# Such a mixture sprayed on 
trees would result in disaster. It has been found that if 10 lbs. 
of slaked liine be added to 100 gallons of diluted lime sulphur solu- 
tion ready for apfjaying"^ by the addition of the acid lead 
arsettatc at'^tha to the 100 gallons, the active polyr 

BulphideM will be detained, and the arsenic will not* he converted to 
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the fiioluble form. Such a cbmbinatioti is then safe to use imme- 
diately. The addition of lime to the neutral type should not be 
necessary, but it does no harm, and if the arsenic is not up to 
standard it may be the means of preventing injurious arsenic 
compounds going into solution. 

These figures must be taken as a guide only, as the exact strength 
of the lime sulphur solution is not given and the lead arsenates vary 
so much. 

(2) Lead Arsenate + Bordeaux. 

This is a safe and useful mixture. On account of tho excess of 
lime even acid lead arsenate or Paris green can be advantageously 
mixed with Bordeaux. In order to reduce the amount of copper 
sulphate, and to keep the lime in excess, the formula 5-5-50 has 
become very popular (5 lbs. of copper sulphate, 5 lbs. quicklime, 
and 50 gallons of water, instead of the old formula 6-4-50), It is 
a good combination for apple scab and caterpillars. 

(3) Nicotine -f- Lime Sulphur. 

Alkalies are unlikely to affect free nicotine in extracts. Nicotine 
sulphate, which is the principal compound of the alkaloid nicotine 
in the various spray substances, would be decomposed by alkalies, 
and the nicotine set free. . It would be just as active in this form. 
The extracts on the market are very variable in composition, 
strength, &c. There is much confusion over the percentage of 
nicotine (alkaloid), or its salts, such as nicotine sulphate. We 
have local preparations, some of which give the percentage of 
nicotine and some do not. In all cases the grower should insist 
on being supplied with such information. This could readily he 
supplied if preparations that did not give full information were 
consistently rejected on that account. It is very handy to know 
that all one has to do is to boil a few ounces of soap ^dth a gallon 
of water, add the nicotine, and make up to so many gallons. If the 
percentage of nicotine were known, the resulting spray could be 
compared wi th products and results elsewhere — e.g., Black Leaf 
40,” an American preparation, has been proved to contain the 
reputed 40 per cent, of nicotine sulphate: In some experiments 
similar results could only be obtained by certain growers using 
1 part in 800 of water, 1 part in 500 water, and 1 part in 400 
water. It was found that the soap, or soap powder, as used by 
some, was at fault. In many Australian preparations far too little 
soap is used. Nicotine is very much more effective when used with 
sufficient free soap. A well-known local extract contains 2 per 
cent, nicotine, and the 16-oz, tin (containing i-oz. nicotine) is 
made up to 5 gallons of spray, using 4 ozs. yellow soap. This 
corresponds with a well-known English formula of 6 ozs. of nico- 
tine (86 per cent, pure) to 100 gallons of water and 5 lbs. of soap. 
Another local preparation does not state the percentage of nico- 
tine, and uses ounces, instead of pounds, of soap. Nicotine is a 
tery effective and rapid killer of sucking insects, also of many 
biting insects that it may hit. A coarse, penetrating spray, with 
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high pressure behind it, is the best for this mixture, which will 
kill caterpillars and similar soft-bodied chewing insects. Unlike 
the arsenates, nicotine does not remain long on the leaves as a 
poison, as it rapidly evaporates. 

(4) Bordeaux and Nicotine* 

This may prove a suitable mixture if used at the right time. It 
is not generally recommended, chiefly because some tobacco extracts 
have a solvent action on the copper constituents, and spray injury 
would soon result from the use of liquids containing soluble copper 
compounds. The copper is also likely to precipitate the nicotine, 
but this may not matter. 

(5) Arsetiaie of Lead and Nicotifie* 

This is a labour-saving combination, much used as an early 
sSpring wash against both biting and sucking insects, but it is not 
a fungicide. Each ingredient is more effective if used at its own 
time, nicotine being required often earlier in the spring. Further, 
the effect of nicotine is increased enormously when used with soft 
soap, and the strong, coarse spraying with nicotine is not the most 
suitable one with arsenate of lead, which requires it to l>e of the 
fine-mist type. As no fungicide is included, and as such would 
probably be essential, it would be more advantageous to separate 
these insecticides. Combine one with a fungicide, e.g., the lead 
arsenate and Bordeaux, both of which reqinrc the same kind of 
spraying, and the other (nicotine) with lime sulphur alone, or 
with soap alone with which it is very effective. 

(6) Arsenate of Lead and Nicotine and Lime Sulphur. 

(7) Arsenate of Lead 'and Nicotine and Bordeaux. 

These combinations can he used if required, although nicotine is 
much more effective with soap, hut soap is not recommended with 
lime sulphur. The spraying with arsenate of lead or Bordeaux is 
also of a different character to that advisable^ for nicotine. 

(8) Nicotine and Soap, 

This is a most useful and effective sjiray. Many preparations 
are on the market, and, as mentioned under No. 8, the purchaser 
should select only those makes which supply full information as to 
nicotine content, amount or weight of substance, freedom from 
pyridine, and methods for use. Many growers prefer to prepare 
their own extract. A good method is to make an extract of 2 Ihs. 
of tobacco stem or refuse in 2 gallons of water, boil up with | lb. 
soap, and make up to 5 gallons. The strength of nicotine is hot 
known. Nicotine may he used on the most delicate plants. The 
strengths of solutions used are varied for different varieties of 
insect, twice the strength being used for caterpillars as for aphids 
generally, also doubling the quantity of free soap, thus; — 

4-5 ozs. (95 per cent, pure) nicotine, 2-4 lbs. soap for 100 
gallons water, for bugs. 

10-12 ozs. (95 per cent* pure) nicMine, 5-6 lbs. soap for 100 
gallons water, for caterpiilars. . 
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(9) and (10) Ammonium Polysulphide with Soap, with or without 
Nicotine, 

The preparation of effective spraying materials is an out- 
standing example of the success of the scientist. Bordeaux mix- 
ture was one of the earliest sprays developed in Europe for the 
control of grape diseases. Lime sulphur 'solution was the outcome 
of American work, especially for summer spraying on stone fruits. 
Now wo have a valuable preparation as a result of work by Pro- 
fessor Salmon and Dr. Eyre, at Wye College, England, in their 
investigation on the control of the American Gooseberry Mildew 
now' widespread throughout Europe. It has this advantage over 
lime sulphur — it do(is not leave any deposit on berries, &c., sprayed 
with it; hence it can be used at any stage without the fruit being 
marked. Powdery mildews have, as a rule, bc^n treated with 
powder sulphur, and various mixtures of sulphur and other sub- 
stances. American Goose^berry Mildewy however, in tlie powdery 
stage, is readily attacked by ammonium polysulphide solutions and 
soap, which is much superior to liver of sulphur (Pot. sulphide). 
Owing to the difficulty and danger in making ammonium poly- 
sulphide, it must be bought ready prepared in the concentrated form 
like lime sulphur solution, but smelling strongly of ammonia. It 
is an orange-red liquid, very pungent, but, wdien diluted, is harmless 
and non-poisonous. It should always be used with soap, and insecti- 
cides, such as nicotine, or quassia extract, can be added. Once 
prepared for spraying, it should be used and not allow'ed to stand 
for any length of time. Wooden and iron vessels are to be used, 
and the spraying machine well crashed after use. It contains 18 
per cent, of ammonia and 22 |)er cent, of combined sulphur, 
chiefly as the polysulphide 13 per (?eiit., and the sulphide 9 per 
cent. 

In a combined spray 1 gallon is diluted with 100 gallons of 
water, and there should be at least 4 lbs. of free soap present. The 
soap is boiled in the water required, and the ammonium polysiil- 
phide liquid is added and stirred veell. When applied under proper 
conditions it not only stops the growth of the fungiis and the spread 
of disease, but in many cases destroys tlie mycelium. The active* 
ingredient is tin* ammonium polysulpliide, and it is very useful 
against all kinds of mildew — rose, peach, apple, and gooseberry — 
and other fungi. It will be noticed that soap is not recommended 
with lead arsenatti, lime sulphur, or Bordeaux. The difficulty of 
using soap with hard water and salt water is probably known to 
most people. The curd that floats to the surface is an insoluble 
hard soap, formed by the lime or salt in such 'waters decomposing 
the soa]3 used and forming a now compound with part, of it. Soap 
i.s a compound of the caustic soda (or lye) and the acid part of 
the fats used. With hard water the curd will continue to form, 
until all the substances in solution, causing the hardness, have been 
combined with the acid part of the soap, replacing the soda part. 
Ajiy soap in excess of the quantity required to do tliis is known 
as free soap, and will be then available to make a lather, or to act 
as a film spreader. If soap were used with sprays containing lead, 
lime, or copper, each of these would produce an insoluble curd or 
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hard soap, thus converting the active parts of the spra;y^ into a curd 
and so reducing or destroying its value. The compositions of soaps 
themselves, of water available for mixing sprays, and the spray 
compounds, all vary so much in composition that many conflicting 
statements have been made as to the results obtained with various 
mixtures containing soap, lead arsenate, lime sulphur, &e. The 
grower should buy the best brand of which particulars are obtain- 
able; should seek advice, and should learn to make certain tests for 
himself. The preparation of sprays should be carried out with some 
intelligence, and not left entirely to rule-of-thumb methods. 

Oil Emulsions. 

Many mineral oils are used as insecticides, practically always 
in the form of emulsions with soap, though a Woburn formula uses 
copper sulphate, limewater and kerosene, and no soap. The use of 
kerosene and soap as an insecticide, with good wetting powers 
when sprayed with considerable pressure, is well known. There 
should be plenty of frec^ soap in the mixture, e.g.. for a summer 
spray — 

100 gallons of wash contaiii 1 to 2 gallons kerosene and 
10 lbs. of soft soap; other oils such as red oil ^'Miscible 
oils ” and various distillate oils are used, especially 
for certain citrus scales, and for apple woolly aphis, &c. 

When preparing emulsions it is essential to see that a proper emul- 
sion is formed, and that it is vigorously agitated right to the end 
of the spraying, or to the emptying of the container. If the agita- 
tion ceases, and the emulsion has not becui well made, there is a 
tendency for the oil to separate out, and as it floats to the surfaces 
the last spraying material in the container may be almost pure oil. 
This is dangerous to the trees, and has been the cause of frequent 
I rouble with careless growers. Such oil sprayed on the trees lias 
not only killed the bark, but has run down the trunks, and, being 
absorbed by the soil, has produced a rot, like a collar rot, round the 
trunk of the tree. 

Spraying is an operation that requires careful attention to directions 
and painstaking, patient execution. Poorly done, the benefits may be 
nil, or damage may result from the chemicals used. A spraying solution 
may be effective or ineffective, according to the force with which it is 
applied, its fineness and the liberality in the quantity used. When the 
spray accumulates in drops or drips, or runs off, too much is present ; 
on the other hand every part of the plant surface should be covered 
with a film of spray. Satisfactory results can be secured only by the 
use ofvproper equipment, which includes the following: — 

1. A nozzle of suitable and efiicient construction. 

2. The provision of adequate pressure to produce the required 

types of spra^^ng, to reach as high as necessary, and in the 
particular direction required, e.g,^ upwards, underneath 
the plants. 

3. A type of machine suited to the size and conditions of the 

plantation "to be 
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It (!&!] safely be said that in all these requirements Australia is many 
years behind the times. There are various power-spraying plants in 
pperation, but they are not comparable to either the best English or 
American equipment. Some of the large machines have tanks to hold 
^00 gallons of . wash, and their pumps are capable of delivering up to 
2,000 gallons per hour at pressures from 200 to 300 lbs. per square inch. 
In orchard work these high-power pumps are sometimes connected to a 
permanent system of iron piping laid so as to supply large areas from 
a common centre which is near the water supply for mixing the wash. 
The prepared solution is pumped through the permanent mains, and is 
delivered by a number of nozzles {e.g,, 10 to 16) at one time. This is 
a most efficient and economical method. Tlie highest and leafiest of 
trees are now readily sprayed, c.^., the large elm trees in the Capitol 
grounds at Washington, and various university grounds, to poison the 
elm leaf beetle (Oalerucella luteola). A few years ago, had there been 
any high-power apparatus available, the rows of pines round the Manly 
Beach, Sydney, could readily have been sprayed to control the Golden 
Mealy Bug (Pseudococcus anrilan>atus) ^ which so disfigured the trees 
that the council had them eradicated. 

On the question of nozzles there is also a larnentabh" ignorance. 
Many growers know little more than an adjustable Bordeaux nozzle, 
which is Uvsed for all purposes. Although different nozzles are suited 
to different work, their efficiency depends on their structure and the 
pressure us<^d in spraying. According to their construction they may 
be divided into three simple classes after the type of Bordeaux, Vermore) 
and Disc. The Bordeaux is adjustable by iiieans of a stop-cock, and 
yields mostly a fan-shaped spray. Seneca ’’ is a form developed for 
lime-sulphur spraying. The Vermorel type gives a fine cone-shaped 
spray, but is very liable to clog, and is not very suitable for large out- 
fits for large orchards. Vermorel, Cyclone, Eureka, Dewey, Vapour 
Mist are trade names of this type. The most efficient type of nozzle 
at the present time is the Disc, which has been cwolved from the Vermorel. 
It is larger than the Vennorel, and at the orifice has a disc plate which 
can be changed when desired to control the size of the outlet. It has 
a broad, flat chamber into which the liquid is forced through two spiral 
grooves, having first passed through a strainer. A strong rotary motion 
is given to the liquid, which breaks uj) into a fine spray as it leaves the 
large central orifice or outlet. Trade names are Friend, Atomic, 
Mystery, Jumbo, Power, Simplex, Tiger, Whirlpool, Spraymotor, Masso- 
spray, Scientific, Excellal, and Champion-Variable. There are various 
modifications of the disc type, and these variations greatly influence 
the efficiency of the nozzle, which normally gives a hollow cone of spray; 
that is, it deposits a ring of particles on a given surface. Tlie ring is 
reduced or the angle of discharge is narrowed with increase of pressure, 
and at the same time the fineness of the deposit is increased. Some 
nozzles have a basal plate forming the floor of the eddy chamber with a 
i^entral hole drilled through it, and the orifice of this hole may be 
either flush with the surface of the plate or lx* raised On a conical boss, 
termed the post. The post, with or without a central hole, is placed 
below, and directly in line with, the outlet orifice. The central hole 
converts the hollow cone of spray into a solid cone, diminishes the angle 
of discharge, and increases the size of the spray particles. The post 
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produces a more even discharge whether solid or hollow. In this way 
many of the slight imperfections in the nozzle are overcome. The 
thickness of the directing disc has an important influence on the dis- 
tribution. A thin disc increases the angle, and also causes the spray 
particles to be smaller, or gives a finer deposit. 



SECTION OF SPRAY N022;LE.-DISC TYPE. 

C. C«p I C.A. CiutrAl ApBrtura ; D. Diic t Directiav Disc i 

BJ*. BbmI P latts E.C. Eddy Clumbtr s 6. Orific»; R. Rsaenroir; 
O.SJ1. Obliaut Supply Holes P. Posts W. Wether. 


It will readily be seen from these brief details how the nozzle may 
be the cause of success or failure in spraying. It would pay the grower 
many times over to have several nozzles, each selected for its own 
special use, and also in cases of accident to his only nozzle in the 
midst of urgent work, - There is rjo doubt that, at the present time, the 
growers are in need of much enlightenment on. the subject, and much 
useful co-operation co,uld be effected by the State Departments of 
Agriculture and the Commonwealth Institute of Science and Industry 
in the matter of standardization and regulation of all insecticides, 
fungicides, soil fumigants, animal washes, and dips and powders, and 
the collection and distribution of information on spraying equipment, 
and especially nozzles. 
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Research— An Aid to Forest 

Perpetuation. 

By RAPHAEL TON. 

The growth of forest research in North America has h^eii 
phenomenal. Barely twenty years ago there were no foresters traiiii^ 
in American schools. To-day there are approximately 1,500 trained 
foresters, graduates of technical schools of high standing, many of 
whom are devoting their efforts to forest research. Aside from the 
Federal Departments of Canada, Newfoundland, and the United States, 
there are now from forty to fifty State, provincial, college, and ^r- 
porate organizations engaged in the study of problems in forestry and 
related subjects. The inventory of the North American forest research, 
just published as a bulletin of the National Research Council, lists 
some 520 investigative projects in forestry. Such a growth in forest 
re.search has iiot been fostered artificially by generous (lovernmeut or 
State appropriations. It is, to a large extent, a spontaneous growth 
brought about hy the needs of the time. 

To appreciate the situation one needs only to visualize for a moment 
the intimate connexion which exists between modern civilization and 
the use of wood. From the cradle to the grave we depend upon wood. 
We sleep in wooden bods and walk about on wooden floors of our 
wooden homes. We wash ourselves with soap made with resin — a pro- 
duct from wood, put on our hose manufactured from wood fibre, and 
step into our leather shoes cured by tannin extracted from wood. We 
sit down to breakfast upon a w^ooden chair in front of a wooden table, 
read the daily news from a paper made of wCod fibre and printed with 
ink manufactured from a forest product and received over telegraph 
lines supported by wooden poles. If we are sufficiently prosperous 'we 
may go to our office in an automobile with wheels containing wooden 
spokes, and finally settle in our office surrounded by wooden trimmings 
and furniture, and dig into the daily letters and reports made of wood 
pulp. Wo still travel largely in wooden railroad cars over tracks sup- 
ported by wooden cross-ties. The commodities which form the necessi- 
ties of life are delivered to us in containers, some of wood, and some of 
fibre, but practically all of forest products. About one-fifth of the 
276,000 manufacturing plants which serve our needs use wood in one 
form or another. . 

As long as our timber supply w&s ample and could be easily pro- 
cured by the wood-using industries at a low cost, there was not much 
thought of consendug either the forests or eliminating waste in the 
manufacture of forest products. Conditions, however, have now radi- 
cally changed. The United States^ which a few decades ago was the 
second country in the world as regards the forest area, and ranked first 
in amount of saw timber produced, has increasing difficulties in pro- 
viding enough raw materials for the existing lumber and wood-using 
industries. The 820,000,000 acres of virgin forests of this country have 
now shrunk to one-sixth of - that area. There remain now only 
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187>000,000 acres of virgin forest. The total forest area, including 
culled, burned, and cut-over areas, still aggregates some 468,000,000 
acres. Of this, however, about 80,000,000 acres have been so severely 
cut and burned as to become an unproductive waste, and the remainder 
is in second growth, more than half of which is below suav timber size, 
and is of relatively inferior quality^ The remaining merchantable 
virgin forests are so distributed as to greatly reduce their national 
utility. While the bulk of the population and manufacturing industries 
of the United States are still east of the Great Plains, our remaining 
virgin forests are on the Pacific Coast. This involves long hauls, and 
consequently liigh prices to the industries depending upon^wood. There 
is now consumed or destroyed annually in the ITuited States 
56,000,000,000 board fw^t of material of saw timber size. Our depleted 
forests are growing less than one-fourth of this amount. The United 
States is not only cutting heavily into its remaining virgin forest every 
year, but is also using up the smaller material upon w^hicli the future 
supply of saw timber depends much more rapidly than it is being replaced. 
The scarcity of high-grade oak, poplar, ash, hickory, walnut, and other 
standard w'oods is now placing many American industries in a critical 
condition. The bulk of the building lumber and structural timbers 
used in the eastern and central States during the last fift(>€>n years was 
grown in the ])ine forests of the south. The. virgin pine forests of the 
South Atlantic and Gulf States have now been reduced to nearly one- 
sixth of their original stand. The production of yellow pine lumber is 
now* falling off, and within ten years will probably not exceed the 
requirements of the southern Stat/<‘s themselves. Since 1919 the coun- 
try has ceaswl being self-supporting in news-print paper, and now 
imports two-tliirds of the jnilp, pulp wood, or news-print which we 
require. In 1919 the production of turpentine and resin had fallen off 
50 {)er cent. Witliin ten years the United States will lose its command- 
Ing position in. the world/s market for these products, and may, in time, 
be unable to supply its domestic requirements. As the timber supply 
has dwindled, the prices, due to tin* ijicr<‘asing scarcity and long- 
distance hauls, have steadily gone up. To meet the situation there is 
need for (1) a change in our present methods of handling the remain- 
ing virgin timber lands, so as to prevent their devastation; (2) an 
increase in tln^ forest productivity of the cut-over or idle land not 
suitable for agriculture; and (3) the elimination of w^aste in the 
handling of the raw' material from the log to the finished product. 
The first two cannot be aceomplished without some legislative measures 
by the Government and States, as it is doubtful if private initiative 
alone eau overcome the economic difiiculties in the way of better 
handling of tirnher lands. The latter is larg{‘ly a better knowledge of 
the product, and can be safely left to the self-interest of the industries. 
All three measures, how’evor, if they are to be effective, must he based 
on accurate knowledge of tlie life of the forest, the best means of its 
perpetuation, and the proj)ertie8 of wood. The whole present agitation 
for a national forest programme in the last resort must rest on the 
work of the men of science, and the solution of such problems as the 
boat noiethod of converting idle land into productive timber land, 
methods of cutting which will secure either re-growth of the valuable 
species or the utilization of inferior s|>ecie8 in place of the more valuable 
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kinds whose supply is becoming exhausted, and general improve- 
ment in the technical processes of converting wood into other forest 
products or increasing the yield of by-products from wood. 

It is largely under the pressure of the economic necessity of finding 
a remedy for the growing area of idle forest land that investigations 
into the possibility of converting it into productive laud were under- 
taken by many States and associations, as for instance, the Southern 
Pino Association, . The Southern Pine Association has recently con- 
tributed 10,000 dollars to the ISTational Eesearch Council to investigate 
the pOKSsibilities of cut-over pine land for timber production. This 
work is now in charge of a forestry committee of the Council, and is 
well under way. The Federal Government, in its timber operations on 
the national forests, is trying to solve, through several forest experiment 
stations in the west, the problems of perpetuation of the forest after 
cutting by natural means, and by planting up areas destroyed by fire 
which cannot be brought back into productivity by natural seeding 
from the older trees. Some of the wood-using industries, although not 
carrying on forest investigations by themscdves, are contributing to some 
extent, and are keenly interested in the w^ork of the Forest Products 
Laboratory at Madison, which is solving the many problems of wood 
utilization, prolonging the life of the material by preservative treat- 
ment, increasing the sources of the available products, and discovering 
new substitutes for valuable kinds which can now be obtained only with 
great difficulty, and at high prices. Forest research, although still 
young in this country, has already proved its effectiveness. A few 
examples may be cited as an illustration, Tims the discovery of the 
fact that the seed of western white pine — the most valuable* specie of 
our western forests — has a tendency to He over in the duff for a number 
of years and germinate after the? timber is cut off, and the ground is 
exposed to heat and sun, has resulted in modifying the timber cutting 
on the national forests. Instead of leaving 25 per cent, of the total 
stand as a means of securing natural reproduction, the amount of 
timber left now is only 10 per cent. This is left more as a)» insurance 
against subsequent fires than as a means for re-seeding the cut-over 
land, which is now dependent upon the seed stored in the ground. The 
reduction of 15 per cent, in the amount of standing timlKu*, which has 
an average stand of about 25,000 board feet to the acre, is nearly 4,000 
bopd feet, or at the minimum price of 4 dollars per 1,000, is a net 
gain of 16 dollars per acre. There are about 850,000 acres of w’^estern 
white pine land which, when cut over, under the new method of marking 
timber, would represent a gain of nearly 14,000,000 dollars to the 
Goveniment, as against the old method of cutting. 

For years a greater part of western FTebraska was known as the 
Great American Desert. Aside from a few ranches along the river 
valleys and low-lying land close to lakes, the land was used for grazing 
of lowg-horned cattle that were trailed across the country from Texas, 
and then sold in the fall of the Missouri River markets. Grazing, how- 
ever, was so poor that the business proved unprofitable, and twenty 
years ago there was very little use made of the sand hills. In 1902 
206,|)00 acres of this desert were set aside by presidential proclama- 
tion for raising timber. V In 1903 the Governmeht establishea its first 
plantation. After many failures in the struggle wntb adverse climatic 
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conditions, the forest service has developed a successful method of con- 
verting the Nebraska bad lands into thriving plantations, and to-day 
there are about 3,500 acres which have been planted successfully at a 
cost of about 16 dollars per acre. The weary traveller, passing through 
the Uninteresting sand-hill region in Nebraska, on the Billings Branch 
of the Burlington railroad, is now astonished, after hours of gazing 
at bare sand hills, to come suddenly upon green hills covered with ever- 
green trees. A deisert has been converted into a forest which is now 
becoming a game refuge, and soon will hib the playground for people 
in the prairie country, and a source of timber. This has been accom- 
plished only through jwrsistent research in the face of many discourag- 
ing conditions. 

There are very f<^w nowadays who will deny the protective value of 
forest cover on watersheds for irrigation purposes, water-power develop- 
ment, use of water for domestic purposes, and stream regulation and 
conservation in general. One of the main purposes for which national 
forests have been used in the west was to secure favorable conditions of 
water flow. It has bc^en estimated tliat the service which the national 
forests perform in the eonservalioji of water for irrigation alone is 
worth two (ifid one-half billion dollars annually. To determine accu- 
rately the effect which forest cover has upon the behaviour of streams 
for the better management of protective raonntain forests, the forest 
service in 1909 undertook an experiment at Wagon Wheel Gap, 
Colo. Two small waterslieds were selected and carefully surveyed as to 
cover, topography, and geological formation. Dams were built at the 
mouths of the watersheds, where automatic recording instruments regis- 
tered the amount of flow throughout the entires year — ^summer and 
winter. A net of meteorological observations w^as established in co- 
operation with the United States Weather Bureau on both waterslieds, 
covering precipitation, temperature of the air, nioi>stur(» of the soil and 
air, evaporation, and snow depth. For ton years no change in the forest 
cover was made, but last year one of the watersheds was denuded 
except for a strip of trees along the stream itself. Observations are 
now to be conducted for a series of years to bring out the effect of 
forest denudation. As all other conditions were made equal, any 
change in the flow of the stream from the forested and tin* deforested 
v/atershed must Ixi due to the elimination of the forest cover on one 
of the watersheds. There is only one other experiment of this kind 
in the world, and that is in the Swiss Alps, not far from Zurich. The 
American ex])eriment, however, is more thorough, and the results should 
be more conclusive, as in the Swiss experiment no water measurements 
are taken during the winter months, and the two watersheds selected 
differed from the very beginning in the density of their forest cover, 
and no denudation of any of the watersheds has taken place. The 
results of the experiment may be expected witliiu tlie next- five or ten 
years, as it is desired to carry the observations over a cycle of dry and 
wet years, and should settle forever the value of forest cover in stream 
control, and furnish an accurate basis of determining that value in any 
future engineering projects. 

In the field of wood utilization the results so far secured are no 
less striking. In pulp and paper investigations about thirteen species 
of American timber, which heretofore %vere not knoAvn to he suitable 
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for the xnaimfftcture of groundwood pulp, have proved to be adapted 
for sueh use. In the manufacture of soda pulp the time of cookiiig, as 
a result of experimentation, has been reduced by 20 to 60 per cent., 
thereby makiiig possible an increased production with existing plants 
of from about 50 to 100 per cent. Laboratory investigations in hard- 
wood distillatioi] have shown that, with no increase in the cost of 
equipineut or operation of a commercial plant, the yield of wood alcohol 
and acetate of lime may bo increased approximately 30 per cent, and 
15 per cent, respectively. 

The building and construction trade urns annually about 

5.500.000. 000 feet of timber. This material is worth, roughly, 

200.000. 000 dollars. Investigations at the Forest Products Laboratory 
cn the mechanical properties of American woods, have shown that 20 
per cent. increas(\s in the allowable strength stresses of structural 
timbers are permissible. This means the use of smaller timbers, with 
subsequent saving of raw material, and possible economy in the cost 
of about 40,000,000 dollars annually. If results are actually ax>plied 
to only 10 per cent, of such material, the annual saving would stUl be 
equal to about 4,000,000 dollars. Imi)r()ve(l methods of tiirpentiiiing, 
developed by the research workers in forestry, resulted in increased 
yields and less injury to timber, with a net saving aggregating 4,000,000 
dollars a year. liconomies in this direction are unlimited. Our pre- 
sent consumption of lumber is around 40,000,000,000 board fi^et. This 
represents probably not less than 75,000,000,000 feet of standing timber 
in the woods. There is an enormous waste between the tree and the 
finished product. It i.s roughly estimated that by better methods of 
utilization based on scientific investigations a saving of over 

10.000. 000.000 feet is possible. Ten billion feet of ripe timber saved 
each year means a saving of one yearns supply every four years. It 
means prolonging by 25 per cent, the remaining timber supply. Merely 
to indicate the possible economies in the use of wood a few illustrations 
may be mentioned. The railroad and electric lines in this country use. 
about 120,000,000 wooden ties a year. Of this about 28 per cent, are 
treated with some preservative. The average life of a railroad tie pro- 
perly treated is fifteen years, of an untreated tie about seven and a-half 
yeps. If all ties were treated there would be an annual saving on 
railroad ties alone amounting to from 1,500,000,000 to 2,000,000,000 
bopd f(x^t a year. If, in addition to the ties, poles, posts, mine props, 
shingles, and other lumber used under conditions subjected to decay 
were treated, the annual saving v'onld be increped to some 6,000,000,00*0 
Imrd feet 

The best utilization thus far accomplished under chemical processes 
in the manufacture of paper is 45 per cent, of the wood substitute. 
That means that for every cord of wood pulped, some 55 per cent, of 
the original weight of the wood is lost, and for the total armiial Con- 
sumption, over 2,000,000 cords a year. Kow, by proper methods of 
storing, preventing shrinkage in the weight of wood and loss through 
decay, a saving of some 600,000 tons of puipwood inightbe etfeeted; It 
Is believed that there is an annual loss of 1>(K)0,000,000 feet in the drying 
of lumber^ By propm* methods of kflif drying this 
in two.. . . ■ 
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Important as are the results already aecomplished by forest research 
iu this country, they appear extremely small as compared with the 
enormous size of the industry depending upon wood, and the vital 
interests of the country as a whole. The lumber and wood-using indus- 
tries are ainong the greatest and most important manufacturing indus- 
trial developments of the country. Of the various industries they rank 
second in invested capital, first in labour employed, and second iu 
annual value of products. Yet the total appropriation for forest 
research in this country barely exceeds 600,000 dollars a year, coveririir 
all the activities — iGovernment, State, college, and individual. This is 
less than one-hundredth of 1 per cent. Compared with the expenditures 
of research of such industries as the chemical, telephone, and 

photographic industries, <iirc., the wood-using industries of this country 
have not hegiin to realize* the possibilities through research. 


Cornell University, IJ.S.A., havS receivt^ a ber|uest of £100,000 as an 
endownnmt to |)roTnote Research. 


We learn from .\*a/ arc that Mr. John Quiller Rowett has contribut(^d 
£10,000 towards the endowment of an Institute for Research in Animal 
Nutrition in connexion with the University of Aberdeen and the North 
of Scotland (College of Agriculture. The new institute, whi(‘h will be 
Tuiiued Rowett Research Institute, has secured the services of Dr. J. B. 
Orr, the Director, recently associated with Professor K. P. Cathcart in 
the conduct of a study of the energy output of soldiers, and Dr. R. H. A. 
Plimmer, Chief Biochemist in the Institute, a research worker in r]u‘ 
Pliysiologi(*al Institute of University (''ollege, London. 


C.21662 - 4 
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The Dingo Question. 

By A. S. L£ SOU£F« Tar«iifa Park Sydney. 

Just when the dingo arrived in Australia is only of acadis^hue 
interest; the fact that he is here, and a serious inanace to our pastpral 
industry, is of immediate vital concern. 

The dingo is a true dog, specialized into an even type, an average, 
male being 42 inches from head to tip of tail, and standing 21 inches 
at the shoulder, having rather long, coarse, tawny hair, with a white- 
tipped, short, brush tail, and short, prick ears. A white race is found 
in Southern Australia, between Port Augusta and Kalgoorlie, and 
black specimens have been noted in the north-^vest. The dingo cannot 
bark. 

Pure animals are now rare, as they have bi.^en crossed with the 
domestic dog, and nearly all that are now killed show admixture, chiefly 
in having white paws, while mark on chest, shorter coat, sometimes 
drooping ears, and often larger size. 

While generally spread all over the country they are coj) fined 
chiefly to the wilder hilly parts and forest arenas, wliich offer 
them greater security than the plains, but in the absence of timber they 
will lie up in scrub and gullies, but this is only the day refuge, for they 
come out at night into the more open lands in search of food, but they 
S(?Idom go far into the plains* 

Broadly speaking, the wild dog is now numerous in the north and 
north-west, and also in the mountain country of the south-east of New 
South Wales; in the south and west of Queensland; over a large part 
of the Northern Territory; and over a considerable part of Western 
Australia, especially in the north-west and south-west. They breed up 
in the uninhabited interior, and a continual influx occurs into the 
settled parts. An attempt was made to fence them off from New South 
Wales in the north-west, but during the war the fence fell into disre- 
pair, and the pR^vailing drought drove numbers of dogs eastwards. 

Having only small animals to deal with they hunt singly or in pairs, 
and sometimes in small packs, hut this is generally a female with her 
grown pups. 

The young are born in late winter, about August, but the time varies 
in different parts of the country, being later in the south than in the 
north; the female generally selects a cave or isolated hollow log in 
which to rear her family. 

In the uninhabited coniftry their food consists of marsupials, birds, 
reptiles, &c., and they form a natural cheek on the undue increase of 
the kangaroo and wallaby, and, to a lesser extent, of the rat kangaroo 
and the bandicoot, and for this reason the dingo is sometimes tolerated 
or even encouraged in cattle country, but this is uneconomic, for with a 
little knowledge of their habits the offendix^ marsupials can be killed 
and the value of their skins will well repay for the work. The position 
is also unsound in that when other food fails the dogs attack calveB 
and foals, or migrate tb the mrr'M»^)"^'ng sheep eoun^^^^ 
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The losses caused to the flocks of the Common weal tli are very 
serious, and, of late years, have been increasing to such an extent in 
certain pastoral districts of New South Wales, Queensland, and Western 
Australia that many station-holders have had to abandou sheep and 
^tock with cattle. If the present conditions are allowed to continue a 
serious and permanent reduction of our flocks will take place, and a 
corresponding loss to the national revenue. 

The effective control of the wild dogs is hampered, in 
that there is no co-ordinate action between the various States, and 
bc^tween the States and the Commonwealth, nor has the cpiestion been 
specially investigated with a view of finding out the best means of 
combating the pest. The means that are adopted are much the same 
in all the States. 

The Pastoral Protection Boards offer a bonus for dogs killed; this 
is sometimes supplemented by the Government, and a spetdal payment 
is often madti by tlic settlers for the destruction of a noted dog that is 
causing special damage. The actual destruction of the dogs, and the 
means taken, are in the hands of the settlers themselves, though one 
will often And men who specialize on the work, and some of these are 
very expert, and jealously guard any knowledge tliey may have gained 
in this direction. 

In discussing various methods for killing dogs it must be understood 
that great variation can be used to suit special eonditions, the ]jeculiari- 
ties of certain animals, and also for the time of the yerr. (lenerallv 
speaking, most good can he* done in the s])ring and summer when the 
pups are abroad, for the young and inexperienced dogs ar<^ easily got, 
while the older animals art^ much more difficult, and some are 
excecKlingly clever, and seem to have learnt all there is to know about 
traps, and poison, and human ways generally; then it is a ease for 
man’s ingenuity against the dog^s cunning. 

The general ways of destroying wild dogs are by shooting (often 
coinbined with driving and hunting with trained hounds), trapping and 
poisoning; but in applying any method the habits of the animals must 
be taken into consideration. The dingo is a wary beast, which travels 
with every sense alert, and is gifted with a very keen sense of smell. 
Strange objects are always investigated and approached with the utmost 
care, anything haiulled by man is left alone, and even man’s tracks may 
not be crossed. He will follow a trail, track, or fence, and generally 
go to and fro from lair to hunting fields by the same track; they must 
drink once in twenty-four hours. When on game the dingo becomes 
reckless, and when among sheep fre(|uently kills or maims a dozen or 
morti. Individual animals will often develop special habits, or show 
some peculiarities, and the study of these may give the clue to the best 
way of getting them. They usually attack a sheep’s flanks, and feed 
from the hind quarters. 

Hhooting is effective wliou the dingoes are conflned to comparatively 
small areas of forest or scnib wdiicb enables them to be driven up to 
posted ‘^ guns,” which must be placed to leeward of the quarry so that 
they will not scent the man ahead. This requires very careful manage- 
ment and knowledge of the lay of the country, tracks, &c, 
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In tile winter and spring trained dogs can follow the wild animals 
and often bail them up or kill them, and they may trace them back 
to the den wdiere the pups are hidden. 

It is essential in poisoning that none of the ingredients 
used be touehod by human hands; the baits should be laid from 
horseback, as a maii^s tracks cause suspicion. If poison is put into a 
carcass (to which females in whelp and young dogs will often return) 
the poison should be placed in the flesh round the flanks and buttocks, 
the hole being made with a sharp stick, and only a quarter of a grain 
of strychnine placed therein; this will adhere to the damp stick which 
can be reinserted into the hole, and the poison will remain in the fleSh 
when it is withdrawn again. Small animals, such as a rabbit, can be 
poisoned and laid on a trail, or balls of fat in which strychnine has 
been placed laid on the trail made by dragging a sheepskin. The fat 
or lard must be taken out of the pot with a spoon and the ]:)oison placed 
therein, and the piece dropped* into a can of water, from which it is 
removed by a wooden spoon again when required. 

The catching of wild dogs is an art in which there is rcKun 
for infinite variations, individual care and neatness of work, 
but the main considerations are: The traps must be free from human 
and iron scent; all rust must be cleaned off, and the trap boiled for 
twenty minutes lu clean water, but a little imslacked lime in the water 
will make a bettor job. The subsequent handling must be done with a 
stick or other clean tool. Fasten the trap to a log weighing about 30 
lbs*, so that it can he dragged, otherwise the foot may be pulled out. 
If a large, strong dog is suspected put a little strychnined fat on top of 
the jaws of the trap so that the dog, in biting at the trap, will get the 
poison, and then, if the paw is bitten off as sometimes occurs with a very 
determined old dog, he will be poisoned in any case. If possible set the 
trap with hands gloved and feet encased in sheepskin shoes, or drop a 
skin on the ground, dismount from the hoi^se on to it, and set the trap 
while standing on it, and take away when remounted; if this cannot be 
done cover the trap with bushes for two or three days until all setmt is 
gone, and then uncover and place the lure in position. 

Of course a bait is never placed in or on a trap, but usuaHy a little 
distance away, and in such a position that a dog approaching the lure 
would walk into the tra]). The dog’s attention is focussed on the lure, 
and a trap, if not smelt, is unsuspected. Almost anything of animal 
nature will do for a lure if the trap is near a track that the dog is 
expected to follow. Fresh dog dung is very effective, but if it is neces- 
sary to draw a dog some distance to the trap then a stronger scent must 
be used. 

If a dog is found to follow a certain path in going to and fro from 
the feeding grounds a log can often be found that by long habit he will 
be jumping carelessly over, and a trap placed on the far side of this will 
be successful. If there is not one handy, a log can be placed across the 
track, \apd although a dog will never jump over anything strange, still 
he 1^11, when quite familiar with the obstruction^^ jwip over it, and 
then Ihe trap can 
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A useful “ set ’’ for a track is to pla(?e an obvious trap in the centre 
of the path tand two well hidden traps at each side ; the dog^s attention 
will be given to the centre object which he will carefully walk round 
and will step into the side traps. 

What is known as the water set ’’ is more useful for foxes than 
dingoes, but it can be used for them if the water is fairly deep, for a 
dog will readily walk into shallow water, especially in the hot weather. 
A lure is placfnl well out of the dog’s reach from the bank of a stream 
or waterhole, and a trap set under wa t(*r and covered with moss or 
dehris in such a jxDsition that it forms a convenient step to reach the 
lure. 

In sandy country the aborigines will Ix^ found most useful in 
tracking down and killing clingo(*s; their instinct for this work is wonder- 
ful, and they frecpiently walk u]> to a dog whtm he is asleep and shoot 
or spear him. 

A dog tliat is poison and trap shy can sometimes be broughi 
to book by placing stryclmiiuxl fat on the wool of a sheep’s neck and 
allow it out where it is likely to ’be attacked; in the excitement of the 
chase the dog would not notice the bitterness of the drug until too late. 

Tin* wild dog'^ seem to he free from any special disease, and 
tlie probables limit to their numbers is the available food supply; 
though, doubtless, soim* of the puppies are killed by eagles, owls, and 
snakes, but th(‘y should he susceptible to distemper, a (‘onimon disease 
confined to canines. 'Fhis is wxdl wortli investigation, for if the disease 
could be communi(*ated to the old dogs in the spring they would, in 
turn, give it to the* young puppies, and great numbers niiglit be easily 
destroyed. Disrturiper does not readily affect old dogs, but is deadly to 
young ones. To obtain and maintain*in virulent condition the gerxtis of 
this dis(‘ase wx)uld Jiot be an easy matter, and tlien the common dog type 
may not affect tlie dingo. An ouTbr(*ak of distemper o(*(*urred some years 
ago among the jackals and wild dogs in Africa, and caused great 
mortality. Valuable dogs can easily be made immune by an injection 
of the protective serum. 
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Some Australian Essential Oils. 

By JOHN K. BLOG& 

In commenting upon the subject of Australian essential oils, it is 
important to consider their value as a commodity for export. Con- 
tributions to the exports from Australia do the State a good service. 
Especially is this true at the present time, when it is so desirable to 
have credits on the foreign market wherewith to meet debits we incur, 
or wish to incur. While the essential oils from Australian indigenous 
products would never at any tiuie run into big figures, if they contribute 
their full quota the sum will not be an insignificant amount. 

The most valuable essential oil that Australia can produce without 
special cultivation is that of the Backhou»ia ciiriodora, a native of 
Queensland. This oil is the most prolific of citral of any known variety ; 
indeed, it consists almost entirely of eitraP. It is practically free from 
terpcnesf. Citral is the element of flavour contained in essential oil of 
lemon, though to the extent of only 5 per cent, or, perhaps, a little more ; 
yet for the sake of this small quantity of flavouring matter, large quari* 
tities of oil of lemon are produced in Italy and other places. 

It is true that citral is derived from other sources, such, for instumre, 
as lemon grass, Cyrnhopogon cUfatm and Cymhopogon flexuo^us] the 
former from Ceylon and Straits Settlcrnei»ts, and the latter from 
Malabar. Essential oil of lemon grass yields 70 per cent, to 85 per cent, 
of citral; its chief usie is for the manufacture of perfumery, and since 
the discovery of a process for converting it into, ionone, it is very 
largely used for that purpose. Ionone possesses an intense odour of 
violets; even a microscopic portion of it will fill a large room with its 
perfume. The demand for ionone under varioUsS fancy names has 
increased so enormously that the oil of lemon grass produced is now 
insufficient for the world’s requirements. Manufacturers have had to 
pay constantly increased prices, though the area of the cultivation of 
the plant has been much enlarged. Any other essential oil that would 
yield a high percentage of citral should be able to command a very fair 
return to the distiller. The present price of citral is 35s. per lb. in 
London. In Backhousia citriodora we have an indigenous source of 
citral, with the w^orld waiting for it. Can it be that this source of 
citral is neglected through ignorance of it? The Germans are not 
ignorant uf it; and, but for rtie war, a German firm that had sent a 
scientific observer to spy out Australian products of value, had made 
a^angements to distil this ve^ oil in Australia, and export it to 
Germany. Ionone is a most difficult synthetic perfume to produce. I 
have not heard of any one in Australia, beside myself, who has suc- 
ceeded; failure being probably due to inaccuracies in carrying out the 
routine of the sequent steps towaid its producti^^^ In inaniHacturing 
ionohe from the essential oil of Bachhousm at the time of 

writing, I believe my operation to be unique* Ity first step was to 
extract the pure citrar from the essential oil, reserving the terpenes 

and resinoid for future observation. The extraction of the citral may 
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be accomplishocl ia two ways ; the one, careful fractional distillation, 
and the other, by what is known as the bisulphite method. For myself, 
I prefer the fractional distillation process, and 1 have tried both. What 
little terpenc the oil contains may be withdrawn at a temperature below 
llO^O. at a pressure of 14 M.M., or below 11T°C. at 20 M.M. When 
the terpene ceases to drop, and it should never be distilled at a greater 
speed than 60 drops per minute, the temperature may be raised, and 
the distillate directed into another receiver. Distillation is continued 
until the citral ceases to come over at 112^^0. at 12 M.M. It is usual 
with writers on tln^ subject to recommend the distillation of tlie citral 
with steam, after tlui terpenes have first been removed from the oil by 
fractionation, but I have found the product not so satisfactory, some 
of the resinoids being assisted over with the steam. 

I have found a fractionating column with four bulbs the most satis* 
factory, and if piecMis of puiuicestoue are ])laced in the distilling fiasjk 
there will be no “ bumping.^' The bisulphite method depends on the 
property of the aldehyde citral to combine with a hot 30 ]K^r cent, 
solution of bisulphite of soda; the other constituents of the oil remain- 
ing unconibin(^<[. 'riiese latter must be carefully removed by filtration 
and washed out with benzene, the application of an aspirator or vacuum 
pump being necessary to remove the last trace of benzene. The solid or 
concrete mass is now placed in a warm solution of carbonate of soda; 
this causes disunion of the citral and bisulphite, the former floating on 
the solution, from which it may be easily separated. The next step is the 
condensation of the citral to a ketone; this is accomplished by dissolving 
the citral in an equal volume of acetone, and adding thereto a solution 
of hydrate of barium; this mixture must be frequentl^^ agitated during 
seven days to complete the condensation. After a short repose, th(* 
solution of barium is removed, and the product of the reaction dissolved 
in ether, and separated; on the ether being evaporated the residue is 
fractionally distilled under reduced pressure of 12 M.M., and the 
fraction distilling at a temperature of 138^^0. to 150^0. is collected, 
any unattacked citral and unchanged acetone being removed by a cur- 
rent of steam. The remaining ketone must now be carefully jjuirified 
by fractional distillation in vacuo under a pressure of 12 M.M,; the 
liquid that distils off at a temperature of 142°C. to 145°C. is reserved. 
This liquid is called pseudo-ionone,” and has the forinnla It 

now has to be converted to ionone by being heated for about seven houi-s 
in an oil bath, with water, sulphuric acid, and glycerol in suitable pro- 
portions, a reflux condenser to prevent loss by evaporation being 
affixed. The product of this reaction must now be separated with ether, 
the latter evaporated, and the residue fractionated in vacuo. The frac- 
tion distilling under a pressure of 12 M.M. at a temperature of 125^0. 
to 135 ®C. is collectei If all the foregoing conditions are properly 
carried out ionone will be produced. 

Oitral can be converted to other commodities beside ionone; it is 
largely used by distillers of inferior oil of lemon to raise the citral 
content of their product. The terpenes that are a by-product in the 
manufacture of terpeneless oil of lemon are again used for the manu- 
facture of fictitious oil of lemon, citral being added to supply the 
deficiency. 
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It is not my purpose to expose business chicaneries or trade secrets, 
but these must be subservient to the matter in hand, viz., to show the 
importance of the products to which I refer. 

There are other Australian essential oils that contain citral — 
Eucalyptvs siaic/enarm (the lemon-sceiifed ironbark of Queensland), and 
Leptosperynum Uversidgei (the lemon-scented teatree) — but not to such 
an extent as the Bachh(nma cUriodora, 

The essential oil of Eucalyptm imMarihuri is another product that 
should have an exportable value. The chief constituent of this oil is 
geranyl acetate. , From this product can be obtained some very useful 
perfumery substances, such as geraniol and rhodinol; the latter is one 
of the chief constituents of attar of roses. I have eliminated this very 
product, and produced some artificial attar of roses, the odour of which 
exjH^rts have been unable to distinguish from that of a living bloom of the 
Balkan oil rose {Rosa damascena trig entipe tala) ^ a few hushes of which 
I have growing, (xeraniol and rhodinol are usually extracted from 
essential oils that can lx^ and are used in their natural condition for 
perfumery purposes; but these would not- be likely to be broken dow^n 
if a supply of oil of Eucalyptus macarthurl were obtainable. It would 
be better economy to break down essential oils that are uiuch less useful 
in their natural state than to derive the higher products from oils 
that already s^un-e a useful purpose as they are. Euiuilyptus maearthuri 
Is commonly known as Paddy^s River box, or Camden woolly butt, con- 
fined to the counties of Camden and Argyle, New South Wales. Accord- 
ing to Messrs. Smith and Baker, the leaves and branehlets yield 0.112 
per cent, of crude oil, consisting principally of the ester geranyl-acetate. 
The leaves distilled in June, July, and August yield oil of a higher 
ester content, containing less terpenes, the maxiniurn of (‘ster being 
about 75 per cent. 

Eucalyptus ciirlodora, know'n as the citron -seen ted guru,’’ found 

principally in the north coast district of Queensland, is another of our 
most important eucalyptus oil species. Those who have had experience 
in dealing with the leaves of this variety report a yield of 0.586 per 
cent, of oil, consisting of 80-90 per cent, of the aldehyde eitronellal 
This aldehyde is easily reduced to the olefinic alcohol 
citronellol with sodium amalgam or zinc dust. Citronellol 

is a very im])ortant constituent of attar of rose, and is used largely in 
the manufacture of perfumery. 

My experience in the manufaetunj of citronellol from essential oil 
of Eucalyptv^s citriodora convinces me that ordinary care is all that is 
necessary in following out either of the methods usually adopted for the 
separation of aldehydes from essential oils containing them. Technical 
books upon the subject recommend the bisulphite method, and no doubt 
it affords a very direct way of demonstrating qualitative contents; but 
for practical purposes I j)refer fractionation under reduced pressure as 
being more economical and satisfactory as regards the oonserv'ation of 
the by-products. I have produced citvonella the purity of 

which is proved by the reduction thereof with sodium amalgam to the 
alcohol citronellol CioHjoO., the odour of which left nothing to be 
desired, and on re-distilling the product under reduced pressure, there 
was no residue. 
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Some of the essential oils to which I have referred are already being 
distilled in Australia, but to such a restricted extent, that the volume is 
altogether too small, and the price, in consequence, too high to admit of 
their being used commercially for the purposes of synthetics pro- 
ducts. It is only tantalizing to manufacturers who would patronize 
Australian products to find that the moment they are ready to operate 
the products are unobtainable. T commenced the manufacture of ionone 
from essential oil of Bachhoima citriorlora, and produced an excellent 
product; suddenly I found the essential oil Tiuobtainable, and I actu- 
ally re-imported from England about 50 lbs. of it that had been sent 
there for sale. The nature of this essential oil was not known in 
England at the time, otherwise I would have been unable to buy it at 
the price paid. Surely this should have been an indication to the 
<»riginal distilJe?rs that tie oil vcas wanted. 
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SeiENCE AND INDDSTRy. 

The Necessity for Research in the 
Oil-Shale Industry. 


An Account of the Shale-Oil Industry as Developed in Scotland — ^Steam- 
Regulated Pyrolytic Distillation — Quality and Quantity of Oil Yields*^* 
Nev^ and Improved Practice should he Developed from Old Operation. 


By MARTIN J. GAVIN.* 

One rarely reads a technical or oil-trade journal without coniiug 
across some article or statement regarding oil shale. We are told of the 
enormous supplies of this material within the borders of the United 
States, of the plants to treat shale that are operating or under construe” 
tiou or about to be constructed, of the coinpanies organized to produce 
and refine oil and other products from oil shale, and commonly of the 
huge profits to be made on small investments in oil-shale operations. 
Supplementing these articles, the country lias been well covered with 
oil-shale coui|>aiiy promotion literature, commonly of a still more 
optimistic and often misleading nature. The public apparently has 
been led to believe that the American oil-shale industry is a going one 
— that is, plants are making and refining shale oil on a successful 
commercial scale— and that money is actually being made in oil-shale 
operations by marketing shale oil and its products. 

Ikdustry Acmvirv. 

The writer does not desire to discourage the proper kind of activity 
in connexion with oil shale, because the time is growing near when shale- 
oil products will undoubtedly be necessary to supplant in part our 
present petroleum supplies, and he believes that in the course of a 
comparatively short time oil-shale operations, if properly conducted and 
financed, can be made commercially successful. It is desired in this 
paper te indicate particularly the great necessity of properly conducted 
scientific research and control work on oil shale and shale oils, without 
which it would be indeed difltcult to carry on oiTshale operations 
successfully. 

At the present time there are, strictly speaking, no commercial oil- 
shale operations under ^^way in the United States. There have been 
perhaps eighteen or twenty shale retorts erected in the country and 
most are in intermittent operations from time to time for experimental 
or demonstration purposes, hut with one or two possible exceptions 
these are too Small to give much of an idea of their commercial 
feasibility. Nearly if not quite 150 companies have been organized 
in connexion with oil shale, many of which, unfortunately, are purely 
stock promotion concerns. Some are actually engaged in e^erimental 
work of a ^rt, and a very few are actually conducting welTplanned and 
oiganized investigational and research work. 

Printed by of th« Ulroetor, United Stotoe ibtmn of Utnes. 
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NBCESSITy FOR RESEARCH IN OIL-SHALE INDITSTKY. 

Gbkatkr Co-operation among iNVEerroATORS I*^eei)Ed. 

There is very seldom a laboratory at the experimental plants, and 
only infrequently a well-trained technical employe^?. Except in a very 
few cases, shale oils produced in the small plants have never been given 
more than very superficial inspection and the real quality of the oil 
made is generally unknown even to the operators themselves. There 
is little spirit of co-operation among the oil-shale operators, each 
apparently believing his idea of a shale i*etort to be far superior to all 
others. In passing, the writer expresses as his opinion that mutual 
helpfulness and co-operation will go a long way in the building of a 
successful oil-shale industry in this country, as there is so much work 
to be done and so many problems to be solved that no one individual or 
company can hope to do it all. 


Not Enouom Oontinitoxts Experimental Work. 

Experimental work in connexion with oil shale, again, with one or 
two notable exceptions, has so far ('onsisted in the construction of a 
retort, usually designed along linos as different as possible from the 
well-known Scotch typo of retort, and its operation at maximum 
capacity until a certain lot is run through; then it is shut down until 
another lot is ready for testing. 

Rarely is attention paid to the quality of oil produced. As far as 
the writer knows, none of the plants has been operated long enough or 
under such conditions as would give an idea of its life in commercial 
practice. A run is usually con.sidered successful if oil is produced and 
the residual shale yields practically no more oil. There are practically 
no recognized retorting methods and usually, In any particular type of 
retort, all shales are treated under the saine more or less accidental 
conditions. 

As a rule the retort/s are designed with the idea of removing oil 
vapours from the retort as soon as they are formed, hut this idea is not 
always carried out. Most retorts builders try to get as far away from 
Scotch practice as possible and though many use steam in retorting, 
the quantity used is so small or it is applied under such conditions that 
it gives negligible results. 

The Scotch Practice. 

For a proper understanding of problems in shale-oil production and 
refining, it is desirable that Scotch practice in this regard be outlined, 
as it is geiierally not well known, or its principles are misinterpreted. 

In the following discussion the writer wushes it to be understood 
that he docs not believe Scotch oil-shale retorts and operations to be the 
last word in the oil-shale industry. It is reasonable to believe that 
types of retorts and practices different from those employed in Scotland 
may be developed in this country more particularly adapted to American 
shales and conditions. It is emphasized, however, that the Scotch 
pil-ahale industry is really the only commercially successful oil-shale 
industry in th^^^ at the present time and that it has been successful 
for more than This being the case, the logical first step 
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in the development of an oil-«hale industry in the United States, a 
new art here, would be an attempt to apply the apparatus and praetiees 
now used in the country where oil-shale operators have reached their 
highest development. If Scotch methods are not found satisfactory 
in this country, it may be possible to modify them, and even if modifica- 
tions are unsuccessful, the knowledge of Scotch shale operators, based 
on over sixty years of practical experience, cannot reasonably be disre- 
garded but logically should serve as points of reference. 

In Scotland the shale brought from the mine is crushed by toothed 
rolls into pieces of average size of an ordinary brick; as a rule every- 
thing going through the rolls goes to the retort. 


Scotch Retorts. 

From the breakers the shale is carried in cars up an incline to the 
top of the retorts, where it is dumped into the retort hoppers by hand. 
The most commonly used S(?otch retorts are vertical and tapered, con- 
sisting of the following parts: — ^At the top there is a hopper, which 
holds several hours^ supply of shale. Below the hopp<}r is a cast-iron 
upper part which is about 12 feet in length and which has a vapour 
outlet near the top. Under the cast-iron part, and joined to it with a 
fireclay joint, is the lower masonry part, which is about 18 feet high 
and made of a single tier of very special-shaped firebrick. At the 
bottom of this part is the discharge mechanism and below that the spent- 
shale hopper, which serves one or two retorts and in which the spent 
shale accumulates. The cast-iron part is made circular or elliptical in 
cross-section, and the masonry part square or circular. Those of 
circular cross-section have an internal diameter of about 2 feet at the 
top and 3 feet at the bottom. The taper is constant. 

Each retort, with its supply hopper, holds about J) tons of shale 
and the feed is by gravity. Four retorts, as described, ur(? set in a 
common furnace and are heated by the combustion of the fixed gases 
resulting from the distillation of the shale, supplemented by coal 
producer gas when necessary. Four retorts are a unit, and sixteen 
such units constitute a bench, two retorts wide and thirty-two retorts 
long. The present retort working on shale now being rained in Scot- 
land has a capacity of about 4^ short tons per day. Tests indicate that 
the retort capacity is a function of oil production rather than shale 
throughput. Apparently a Scotch i^etort will produce approximately 
100 gallons of oil a day, whether it is working on a 10-gallon shale or 
100-gallon shale. In the former case approximately 10 tons can be 
put through ; in the latter but one. 

In the upper or cast-iron part of the retort most of the oil distills 
and the maximum temperature in this part does not exceed 900 degs. F. 
The lower or masonry part serves mainly as an ammonia and gas 
producer. About 105 gallons of water, as exhaust steam, for each 
25 gttp^us of oil produced, is admitted into the spent-shale hopper and 
passed Hp throuigh the shale in the retort. The steam serves to absorb 
the heat from the spent shale, to produ^^ from the fixed 

carbon remaining in the spent^ to distribute evenly the heat in the 
retort, to produce ammonia from the nitrogen of the ^ale, and to harry 
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off the oil products formed. Distillatioii with steam increases the yield 
of ammonia about two and one-half times as eom}>ared with dry 
distillation, and also produces more oil which is of hig-her quality. 

Temperatithe and Heats. 

The maximum temperature to vvliich the shale is subjected is not 
much in excess of 1,500 (legs. F., although temperature measurements 
have never hoen accurately made within the rc^tort itself. The relort 
operators are skilled in jiidgint^ retort temperatures by heat colours, 
and kerqi temiieratures undcu* careful control by looking into the furnace 
through p(jeplioles. In general, in r(*,torting and refining practice in 
Scotland, one is struck with the very definite way conditions are con- 
trolled. Many years of practical experience have determined these 
conditions. 

The 8})(‘nt shale is dischargt'd cont’niKnisly from the rett)rts, and the 
mechanisms ]ised for this purpose constitute the main points of differ* 
between tlie tyj^es of retorts. The spent shale is refuse. No 
cominercial use has ever heen found for it, although it has hetui tried 
in road and brick making. The fixed carbon remaining in the shale 
amounts 1o only 1| to 2 ]>er (‘ent. This is the (economic limit witli 
reference to fuel consumption, throughput of shale, and ammonia and 
gas yield. A greater yield of ammonia could be obtained by reducing 
the amount of <»arbon, hut at the expense of throughput. 

Vapoi ks Sepakated prom ( I asks and Refined. 

Vapours [tass out of the retort tlirough the vajtour line, which is 
cast inti^gral with the upper part of the retort. Large suction fans iti 
the dry gas main, between the sttrubbers and gas burners, put a slight 
suction on the retorts. The vapours pass to large lieaders and thenct* 
to a serie^s of U-shaped, vertical, air-cooled coudenstTs made of cast-iron 
pipe. Below' each U is a r(M‘eiving box for condensate, and from this 
box the condens(‘d oil and ammonia w-ater are drawn off to separating 
tanks. Uncondensed gases ])ass through w'ater scrubbers, w'hich remove 
any ammonia remaining in the permaiient gases, and throingh oil 
scrubbers, which remove the light hydro-carbons, commonly known as 
** scrubber naphtha.” The gas is then led back to the retort furuac(\s, 
wluM’e it is biirtiod. 

Shale now being worked in Scotland yields p<fr short ton approxi- 
mately 10,000 cubie feet of gas liaviiig a heat valiu^ of about 240 B.t.u. 
per 1,000 cubic feet, approximately 24.5 17.S. gallon of crude oil, and 

lbs. of ammonia sulphate. 

The crud(’ oil, after having the bulk of the w'ater separated, is run 
to the refinery. The refining of this oil is more involved and com- 
plicated than the refining of petroleum, as the oil must be subjected to 
more acid and alkali treatments and a greater number of distillations. 
Therefore a shale-oil refinery contains more small stills and agitators 
than does a petroleum refinery of equal capaicity. More batch stills 
are used than continuous stills, and the Scotch shale-oil refineries have 
extraordinary large wax plants compared with petroleum r(?fineries of 
equal capacity. 
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P 1 . 0 W Shbbt of Pbobocts and Plant Lay-odt. 

Practically all refinery distillations are conducted with a large 
quantity of steam, which is admitted iivto the bottoms of the stills. 
The cnide oil is run to coke, as are also some of the redistilled oils. 

The yield of refined products in Scotland is somewhat as follows : — 

Per cent. 


Naphtha (including scnihber liaphtha) 54 deg. end jK)int . . 9.9 

Burning oils (kerosene and the like) .. 24.7 

Gas and fuel oils . . . . 34.4 

Lubricating oils . . . . 0.7 

Wax . . , . . . . . . , . , 9.5 

Still coke . . . . . . . . 2.0 

Loss . . . . 22.8 


100.0 


A general idea of the complexity of shale-oil refining in Scotland 
can be gained by referring to Fig. 1, a generalized flow sheet of i^finery 
operations at a typical Scotch shale works. This figure and Fig. 3 are 
presented through the courtesy of Scottish Oils Ltd. The writer wishes 
to express liis appreciation particularly to H. K. J. Conacher of this 
organization for the use of these figures. 

Scrubber naphtha, which is the gasoline or naphtha recovered from 
the retort gases by washing them with oil and subsequently distilling 
the latter, amounts roughly to 2.4 gallons per ton of shale. 

Ammonia water from condensers and scrubbers is run to ordinary 
continuous ammonia stills. Ammonia gases pass off and are dissolved 
in dilute sulphuric acid, much of which is recovered from the acid tars. 
The sulphate solution is concentrated by a continuous system and is 
finally purified and sold as crystalline ammonium sulphate. 

Fig. 2 is a plan of a typical modern Scotch oil-shale works, including 
retorting plant, oil refinery and ammonium sulphate plant, with acce.s- 
sories. It serves to indicate the outlay and equipment necessary in 
the production and marketing of refined oil-shale products, and gives 
an idea of the scale under which Scotch operations are canied on. 
Such a plant represents the investment of several millions of dollars. 

The principal objection in the minds of American shale operators 
to the Scotch retort is its low throughput and its use of steam. Scotch 
operators find that it is necessary to heat their shale slowly and to use 
plenty of steam if a satisfactory oil is to be prodiiC(^, and the past 
tendency in Scotch practice has been to lengthen the time of treatment 
and use more and more steam* As a matter of fact, the amount of 
steam used is largely determined by the amount of oil a shale will 
yield, Rapid produetibii of oil from ScoteVs^^ meant that an 
oil of^poor quality resulted, though not enough work has been done on 
Amerfcan shales to deteimine if they ndll b^ave way. 

llie use of steam in retmiiing ‘apparently much more than 

merely produce amifionia that its use- cannot be abandoned without 
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further consideration even if annuonia recovery is not desired. The 
spent shale coming from the Scotch retorts is very hot (perhaps 1500 
degrees F.) and if not steamed would be discharged in that condition 
and contain from 6 to 10 per cent, of fixed carbon the fuel value of 
which would be wasted. The use of steam, as described, cools the shale, 
while heating the steam, thus carrying heat back into the" report; in 



FIG. 1. FLOW SHEET OF SCOTCH REFINERY OPERATIONS. 


addition, the steam and fixed carbon in the shale react, prodinung a gas 
of good fuel value, since it is composed mostly of hydrogen and carbon 
monoxide, thus utilisring much of the fuel value of the fixed carbon in 
the spent shale. As the carbon is burned out, anmioiiia is produw.d, 
and the excess steaxn and other gases protect the ainmonia from decom- 
pbsitibn at the high retort temperatures, and swwp it at once into the 
cooler asone. Oil production in the upper part of the retort goes on 
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slowly and oil vapours made are at once swept away to a cooler zone 
and out of the retort by the excess steam and gas, thus effectively 
protecting the oil from excessive decomposition. 

BY“PROi)rcT Ammonia. 

The question of producing ammonia from oil shale is one that has 
been discussc^d at considerable length by those interested in oil shale 
in this country. The average American oil shale compares favorably 
with Seotcli shale in nitrogen content, and it is to be expected that the 
nitrogen in both shales can be recovered with equal ease. The general 
tendency among American oil-shale processes seems to disregard 
ammonia recovery except the small amounts incidentally produced in 
ordinary dry destructive distillation. It is felt by many that the con- 
version of the nitrogen in a rich oil-yielding shale into ammonia is not 
a desirable thing, as such conversion would reduce the retort capacity 
for oil. Whih' this is probably the case, there is .nevertheless a fair 
probability that the increased returns made by producing ammonia 
would more than couMterbalance the decreased oil-producing capacity 
v>f the retort, assuming a satisfactory market for the ammonia exists. 
This may particularly apply if it is found that steaming the retorts is 
necessary to |)roduce the best grade of oil. To ])ro(luc{- maximum 
economic yields of aniinonia from oil shale, Scotch operatOBH find a 
maximum temperature of about 1,500 degrees F. and an excess of steam 
necessary. While 900 to 1,000 degrees seems to be the liigbest tempera- 
ture necessary to produce oil from oil shale, the inereased heat needed 
to produce the ammonia is nearly if not completely supplied by the 
combustion of the gas produced by the action of steam on the carbon 
of the shale in the arnrnonia-production ])art of the retort. 

'rhe use of steam in retorting is said by Scotch operators to 
increase the yield of ammonia over two and one-half tinu's the amount 
recovered by straight dry destructive distillation. In discussing tin* 
amnionia-recovery problem, it is necessary to point out the possibility 
of recovering j)art or all the nitrogen of the shales in some form otlno' 
than ammonia, such ns pyridine eompounds and the like, and also the 
conducting of t he oil-recovery and nitrogen-reeovery operations in 
separate and more or less independcjit apparatus. Both of these possi- 
bilities require thorough study, and whatever is done in the way of 
recovering nitrogen must take into aceoum the main j>urpo<e of oil- 
sliale treatment - that is, oil |»roduction. 

Quality and Quantity of Yiklo. 

The writer has examined oils from Scotch plants and oils produced 
by different processes from various American shales, and has found that 
the quality of the Scotch oil is in every way much better than any oil 
he has thus far seen from American shales. Whether this is mostly 
due to the nature of the processes or to the shales themselves he is not 
definitely prepared to say, although it is known that the conditions 
under whicji oil is produced from shale have a very decided iuflueii( 5 e 
on the quality and quantity of oil yield. However, it has also been 
determined that different shales, retorted under identical conditions, 
do yield somewhat different oils. Both factors undoubtedly influence 
the quality of the oils yielded to a conslderahlt) extent. 

■752 



;ne(^e&sity for reseaik^h m oil-shale ustpestry. 

The problem of those working in oil shale seems to be the production 
and subsequent refining of the best possible quality of shak> oil consistent 
with econoinie practice. Once these conditions have been determined, 
they must be controlled and held as uniform, as possible in cominorcial 
practice. The quality of oil produced will perhaps depend on the kind 
and amount of products desired, but it seems that the crude oil should 
b(* obtained in as nndecom posed or uncracked a state as ])ossibl(\ This 
has plainly been the aim of the Scotch operators. Every succtissful 
change in Scotclj retort design can be noted in the greater production 
of burning oils and wax from the Scotcli (*rnde, a plain indication of 
less cracking. 

Perhaps, in tlie United States, it may be desired to obtain a greater 
yield of gasoline oi' light oils by cracking tbe crude shale oil. Even 
then it would appear that the crude should bo obtained from the retort 
in as uncrackod a state as possible, and only those fractions of the crude 
most adapted for craeking be so treated. Cracking the crud(* itself, 
eitlier duriiiig production or subsequently, can reasonably be exy)ected 
to yield more light oils, but at the expense of some of the d(\siral)le 
heavy fractions of the crude. The production of a crude yielding a 
maximum amount of gasoline directly from the retort is thus apt to he 
a decidedly wasteful and uneconomical practice and, moreover, likely 
to yield a very unsatisfactory grade* of gasoline, since tlie cracking of 
the crude (luring ])rodiietion cannot he so easily controlled as the 
cracking of a selected frac.lion in a se])arate ai>i>aratMs designed solely 
for cracking, where exact control is [mssible. 

. As a rule, .\nierican shale oils thus far examined differ from the 
Scotcli crude in that tlie former are heaviiu* (specific* gravity 0.900 to 
0.980) than tln^ latter (specific gravity 0.875). fractions from the former 
are more highly unsaturated and the odour more disagreeable than 
those, from the Scotcli crud(*. The .\mericaii shale oils tims far 
(examined were of a ini.xed parafiiu and asphalt base, whih* tlie Scotch 
oil is distinctly of a paraffin base. It may not be possible to make as 
good oils from American shales as from S(*otch shales, possildy because 
of llio nature of the shales themselves, hut uudoubt(*dly bett(T oils can 
he mad(‘ than an* being jiroduced here to-day on(*(‘ tin* ]U’(iper study 
of retorting nn'thods has been conducted. 

on production from oil shale is a process of destruetive distillation 
which is not a haphazard affair, bm one which must he properly con- 
trolled if good results are to he obtained. Obviously there are certain 
factors influencing oil production from shale, and for any shale the 
proper thing to do is to determine, optimnin eonditions for producing 
an oil which will yield the greatest profit. 

Factors Infiu encuno Yields. 

The Bureau of Mines, in co-operation with the State of (h)lorado, 
is investigating (»ertaiii of these factors in its investigation at Boulder, 
Col,, on Colorado oil shales, with the idea that h(‘st (conditions, as 
determined from small-scale experiments, will later be applied coiiimer- 
cially in so far as (:*oniinercial considerations permit. Some of tlie 
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factors which can be expected to influence oil yield and quality, and 
the influenc/e of which s^hould be studied, are set forth below — 

{a) Size of shale particles treated. 

{})) Thickness of charge in the retort. 

(c) Rate of rise of temperature of the charge, 

{d) Maximum temperature to which shale is submitted. 

(e) Time of contact with and maximum temperature to which 
vapours are submitted. 

(/) Effect of steam and other vapours and gases. 

(g) Pr(\ssure under which retorting takes place. 

If greatest economic returns are to be obtained from oil-shale opera- 
tions, the effect of siicli factors as these should be determined. 

Figs. 3 and 4 shoAV, respectively, the retorting and laboratory equip- 
ment established at Boulder in connexion with the above-mentit>ned 
investigation. 


Thk Shale Oils. 

Once the oil is produced, it must be studied to determine its 
refinabillty. The high refining loss incurred in Scotch operations has 
been noted, and efforts should be made, of course, to keep this figure 
to a minimum in the refining process. New processes of refining and 
treating may be worked out when the oils pi'oduced are thoroughly 
studied and tried out in commercial operations. The Bureau of Mines, 
at its Salt Lake City Station, in co-operation with the State of Utah, 
is studying the oils ])roduccHl from various shales and by \arious pro- 
cesses, correlating its work in this regard with the co-operative work in 
Colorado. 

All American shale oils thus far studied by the Bureau are highly 
unsaturated and contain a considerable amount of nitrogen bases. 
Some of the unsaturated compounds can probably be allowed to remain 
in the finished products, hut others polymerize and deposit gums and 
resins which must be removed in refining. The use of steam in Scotch 
retorts seems to prevent the occurrence of nitrogen bases in the oil to 
a large extent. It seems that ordinary methods of refining petroleum 
will have to boi modified for shale oil, and such modification can be the 
result only of thorough study of the oils themselves. 

Particular attention is direcited to the high loss int?urre(l in refining 
Scotch shal(3 oil. The refining loss, as has been noted, amounts to alK)!!!; 23 
per cent, of the crude treated. Thus, although average Scotch shale yields 
about 24.5 gallons of cnide oil to the ton, only about 20 gallons of this is 
marketed. As compared with this high loss, the average loss in straight 
run refining of petn>leum in American practice does not exceed 3| or 4 
per cent. If the shale oils thus far examined by the Bureau of Mines 
are a fair indication of what can be expected from American shales 
in commercial operations, apparently the loss in refining them by Scotch 
methods would amount to nearly twice the loss in refining Scotch shale 
oils. If ordinary petroleum^r^ning m are used, probably the 

Joss would be still larger, 
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Oils are refined for the purpose uf making marketable products from 
them. In refining operations undesirable or offensive substances are 
removed from the oils in order to make the finished products acceptable 
to the eonsurner, but in refining oils which 'suffer high refining losses. 
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such as shale oils, it is probable that not only are objectionable sub- 
stances removed but a consi-derable amount of material which might be 
retained in the finished products to good advantage. 

Therefore probably a major jiroblem in shale-oil refining is the 
reduction of rofining losses, either by the development of new or modifi- 
cation of old melhods. Such development or modification can come only 
as the result, of technical study of the oils. 

A refinery loss is a loss from more than one stand-point. In the 
first place, there is an actual loss of material, and in the second, treat- 
ments in which losses are incurred are more or less expensive. So the 
refiner not only loses a })art of his oil hut pays for losing it. 

A large part of the rofining loss in any event will probably be in 
the form of acid and alkali tars, and a field of research to utilize these 
tars is plainly indicated. 



na 3. OJL'SHALE HETORTING EQUIPMENT AT BOULDER, COL. 

This discussion is intended to call attention to the fact that condi- 
tions of retorting and refining should be worked out on a scientific 
basis if maxiimim returns are to be ex])ected in oil-shale operaitions. 
Each operator should know with scientific accuracy the optimum 
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conditions for tn^ating his shale and refining his oil. The chemist and 
chemical engineer will probably ^lave a greater field for research in 
oil-shale operations than in petroleum production and refining. Par- 
ticularly the oils need study. It is not possible to predict with accuracy 
the possible profits a plant can expect, or its costs, until the quality and 
quantity of products of marketable value it can make are known, as 
well as the conditions under which they can be made and refined. 

When the problem of producing satisfactory products has been 
solved, there, may be a field for research in the study and production of 
by-products. Discussion of by-products seems premature now, it is 
true, but later tin? oil-shale industry may develop an important by- 
product industry. As a matter of fact, few realiiie the •importance of 
the present petroleum by-product industry. 

When th(‘ Scottish oil-shale industry w’as started, economic condi- 
tions were sucli tliat the oils producred could be marketed with profit, 
but these conditions have (‘hanged, and since about 1864 the industry 
has been successful only because of continual improvements that have 
been made in the tcsdinology of shak'-oil production and refining. In 
this regard, Steuart* writes: — 

The Torbanehil] mineralf yielded the raw material for about a 
dozfm years, much of it being u.sed in Scotland and some being ex- 
ported to vVmcrica and tin; Continent for distillation. 

In 1862, the. supply frojn this source was being exliausted, and the 
material be<‘aine too valuable and (expensive for this industry, hence 
shale Avas resorted to, but with wddely different results. While the 
Torbanehill mineral yielded about 120 gals, of crude oil per ton, the 
shales first used furnished 40 to 50 gals., and soon the yield w^as 30 to 
35 gals. The expiry of Young’s patent in 1864 led to a rapid (Expan- 
sion of the Scottish oil industry, but ere long it snstainfxl a severe 
check. The dis(^overv in 1859 of oil wells in Pennsylvania by E. L. 
Drake wuis soon followed by the importation of petroleum lamp oil 
into Britain, the quantity in(*reasing year by year. Owung partly to 
this competition and partly to the in(*rease in the number of oil works, 
pric(\s gradually fell 

Ameuicvax and Russian Competition. 

“ At first the Americans exported to Britain only bimiiug oil, but 
tln^y soon began to introduce supplies of lubricating oil and subsequently 
of solid paraffin. Then the smaller works (whose retorts had been 
mostly for the production of burning oil) tended to decrease in number, 
and the larger ones to increase in size, thus concentrating and cheapen- 
ing production. Retorts w^ere improved to suit the circnmstanccs, and 
to produce a purer oil with a larger projiortion of heavy products. 
Mechanical labour-saving arrangements were devised, refining was im- 
proved and cheapened, and economies of every kind w^ere introduced. 
The chemicals used in refining were recovered; and the tars separated 
by them, the removal of which had involved expense, now became a 
source of profit as fuel. The supply of Peruvian guano began to fail, 

• Steuart, I). R., “The Oil Shalea of the Iiothian8"-~Part III. “The CheuiiBtry of the Oil Shales.” 

“ Memoiro of the Geological Survey,” Scotland, pp. lS7d3S. 
t A very rich oil shale. 


757 



SCIENCE AND INDUSTEY. 


hencse the price of sulphate of ammonia rose to £22 (1880) and even to 
£24 per ton; but as tie impoi’tation of nitrate of soda increased 
greatly, it fell below £8 per ton about 1800, when burning oil sold at 
less than 6d. per gal. These conditions led to further concentration. 
Retorts especially designed for the manufacture of sulphate of ammonia 
were universally adopted, and improvements were introduced to secure 
greater economy of working. With the older type of retorts a shale 
had to yield about 30 gals, of cinide oil per ton in order to be profitable : 
but with the new retorts and the increased yield of ammonia and fuel 
gas a shale furnishing 20 gals, is remunerative. Not more than 16 lb. 
of sulphate of ammonia per ton wag formerly obtained as a maximum, 
now' 35 to 70 lbs. is got, according to the quality of the shale. By 
these methods the quality of shale that can be worked with profit has 
been increased and the life of the Scottish industry has been lengthened. 

Since 1873 the Russian petroleum industry has developed rapidly, 
and in recent years competition from this source has become very severe. 
Russian crude oil, however, produces no solid paraffin; and America 
shows signs of not being able to respond as easily as formerly to the 
increased demands of the world for petroleum, any increase in Ameri- 
can output hoiiaig fuel oil. In 1905, how^twer, it succeeded by groat 
effort in making up for the Russian deficiency caused by troubles at 
Baku. In 1909 and 1910 there was a definite decrease in the export 
of burning oil from America to Britain. Sulphate of ammonia is 
being produced in greater quantities from iron w^orks, cok(i ovens. 
Moiid gas producers, fee. ; but the demand also increases. New com- 
petitors are always arising; recently, for instance, (lalicia wnth solid 
paraffin, Rumania with burning -oil, and the Dutch East Indies with 
motor spirit. But notwithstanding this prolonged and fierce struggle 
for existence, the Scottish industry still survives. The Scottish com- 
panies vie with one another in their efforts to improve and clieapen 
the y>rocesses, and show signs of mutual lielpf illness and co-operation. 
In the early days of the industry operations were carried on in a simple 
but expensive fiushion. Sometimes the shale was carted miles to the 
retort.s, and the crude oil carted miles to the refinery, and breaking 
shale, jniinping oil, &e., were done by maruiai labour. But through all 
these years evolution has been at w^ork in developing a high state of 
organization, resulting in economy and efficiency. The most of the 
existing works have adopted electricity for lighting and for tfie con- 
veyance of power for all purposes. 

In 1894 there were thirteen oil companies in Scotland ; now there 
are only seven (three of which produce crude oil only), but the output 
havS not been reduced.^’* 


♦ New AND Improved Practice Being Developed, 

Thus there is seen the continual application of new and improved 
practice in the Scotch industry, a practical seeking after better methods, 
perhaps not by means of strictly scientific research, but nevertheless 
by research, which, conducted in a practical manner and with a definite 
object in view, has kept the industry alive. It may be noted that the 

• The lurgeet of those coimoUdoted Into one company. Sc^ttiab Ollt* Ltd., in tOi9.«-^AvrBO£. 
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only companies in Scotland which have survived during the long years 
of competition have been thoge which could afford to experiment and 
had the capital at hand to conduct operations in a laiige way under the 
supervision of trained technicians and executives. Once a market 
had been established for certain products, efforts have continually been 
made to irufrease the yield of thos(3 products and lo^er production cost. 

The oil-shale industry in this country will afford a held for the 
mining and mechanical eng'noer, as well as for the chemist and chemical 
engineer. Mining the shale is bound to furnish a very important item 
in the total cost of producing refined shale-oil products. In Scotland 
the cost of mining the shale is well over 50 per cent, of the total cost 
of making refined shale oils. The mining of shale oil in this country 
should offer the mining engineer an opportunity to devise new methods 
of drilling, breaking down, hoisting, conveying, crushing and the like, 
and permit the reduction in total costs by supplementing high priced 
mine labour with rneclianical dewices. 

R ETORT OoN STRIICTION . 

Retort construction is a problem for the mechanical and chemical 
engineer. The Scotch retort, when carefully examined, is found to be 
admirably suited for its task. A notable*, feature in its design is the 
manner in which provision is made for the expansion and contraction 
of each retort in a unit, independently of any of the others. The average 
life of tin* h(^st typ(‘S of Scotch retort is well r)V(‘r twelve years; the 



nC. 4. OIL-SHALE LABORATORY AT BOULDER, COL. 


value of this figure can appreciated when it is learned that the life 
of the first retorts used was only one and a half to two years. The 
mechanical engineer may be asked to adapt the Scotch retort to Ameri- 
can shales, and the writer believes it to be capable of considerable modi- 
fication for certain definite purposes. Its freedom from complicated 
mechanical devices, long life and satisfactory performance for so many 

759 




SCIENCE AND INDUSTKY. 


years in Scotland nmke it difficult tu disregard its use in this country 
without complete trial. A shale retort must he rugged enough to 
operate c/Oiitinuoiialy for long periods at comparatively high tempera- 
tures handling an abrasive material. As has been the case in coal 
by-products plants, the engineer may be able to substitute ordinary fire- 
brick with other refractories, such as silica brick, and tliorc may be a 
new field for the use of alloys and metals with protective coatings 
designed to resist oxidation at high temperatures. Tn the refining 
of the oils it is expected that while much of the ordinary ]>etroleum- 
refining e(|ui])inent can be used, probably much of it may have to be 
modified, and tliere are distinctly seen the possibilities of new refining 
processes, equipmout for which the chemical and mechanical engineer 
will be called upon to supydy. 

SrccEss Ahead. 

'Fhe future of an oil-shah^ industry is practically assured in this 
(‘ouiitry by the increasing consimiption here of ])(‘troleuni and its 
products over doinestic production of petroleum. Indications 
are that in the comparatively near future the TJniied States must import 
the bulk of its petroleum or find a substitute or new source of hydro- 
carbon oils. While possibilities in the use of such substitutes ats 
alcohol and eoahtar products cannot be disregarded, the writer seas 
in oil shale the natural and logical source of oils to make up in large 
part the coining deficit between domestic consumption and production 
of natural petroleum. It seHuns ccu'tain that motor fuels, burning oils, 
fuel oils and paraffin wax can be made from shale oil, but there is 
considerable doubt as to the possibility of producing more than mode- 
rately viscous lubricating oils from them. Between the knowledge 
that certain oils can be produced and their actual commercial produc- 
tion is a large gap which must lx* filled by properly directed research 
and investigational work. There are reasons to believe that a com- 
pany, well organ iised, with plenty of capital and well equipped with 
Inisiiiesa and technical men, if situated favorably, would have a reason- 
able chance of establishing successful commercial shale-oil production, 
if not at the i)resent time, at least in the near future. The necessity 
for technical investigations and control, however, cannot he too strongly 
'emphasized, because the oil-shale industry, in its final analysis, is 
aiothing but a low-grade raw material chemical manufacturing enter- 
prise, which, when economic conditions are right, depends on capital 
and business and technical ability for auccess. 
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Blackboy and its Uses. 

By C £. LANE POOLE. 

S JIE Wesicni Austral ian '^Blackboy” (Xanthorrha^a Preisni) 
l)(*loiigs to the same species as the “ grass-tree ” of 
th(‘ eastern j)ortioiis of Australia. It is a familiar feature 
in the forest areas of Western Australia, and it is to be 
found in more or less abundance throughout tlu^ agricultural 
areas. The stems of the common Western Australian species are 
ordinarily from 7 to 8 feet high, but often run up to 15 feet 
in height, and are usually branched. It niiay interest many to know that 
the ‘‘Blackboy” belongs to 'the lily family, a botanical paradox more 
rt^adily appreciated by the sideiitist than by the layman. It is constructed 
of a centre core, and a very fibrous, somewhat spongy, material, some- 
times hard enough to l)(> termed wood, which contains a large amount of 
easily fennentabh*, sugary .substaiiC(‘, surrounded by a thick coating of 
husk,” formed of the persistent bases of the old leaves lying 
very closely packed together, and more or less cemented by resin 
into a. hard, coherent mass. Wlien fire spreads through an area in 
which “ Blackboy ” is found, it readily attacks this hard outside layer, 
burning and scorehing it, and this accounts for the fact that the barrel 
of the tree is alway.s black, Avith all the appearance of having siiifered 
from recent fire. When the “husk ” is broken up and beaten, the brittle 
resin is easily reduced to a fine poAvder, which m:iv be with little difficul tv 
si^parated from the fibrous skeleton on aaIucIi it is built up. When heated, 
tliis powder forms into lumps, and hecomes a substance known as “ Black- 
hoy gum.” In areas covertxl by “ Blnekboy,” this gum is found in lumps 
ill the grouml, the gum having probably been sejiarated from the tree 
by fire, and coagulated where it reached the surface of the ground. As 
the “ Blackboy” covers very large tracts in Western Australia, its trunks 
<ain be obtained in enornious <piantitif\s, and tlje |^uni or resin might well 
form the basis of a large industry. From experiments made by com- 
petent analysts, something of the potentialities contained in “ Blackboy ” 
have been ascertained. Among the [irodiicts obtained have been glucose, 
treacle, scents, alcohol, and certain tar products, and from these latter, 
again, two dyes have been obtained. Picric acid, so much usixi in 
explosh^es, is also yielded by the tree, the g!im, on treatmeiit, dving up 
to 50 per cent, of its weight in the form of picric acid. The Munitions 
Department in England, during the war, made ex]>eriments with 
“ BlacklK)y ” gum as a producer of picric acid, and was highly satisfied 
with the result. There would seem to be a great future for “ Blackboy ” 
by-products. The subject, although well investigated by competent 
authorities, haif not yet been exhausted. In the early days of Western 
Australia, the settlers obtained a form of alcohol from “ Blackboy,” 
which they used as a stimulant. This aspect of the question has been 
further treated by Mr. E. A. Mann, Analyist to th(‘ Government of 
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Western Australia. The following table gives the results obtained 
by Mr. Mann: — 


Month. 

Wciaht of 
sUt'Vfl core. 

lh*ooi galioi}»« 
spirit p<^r 
bushel (60 Jb.H.) 

Kqulvalent 
Hinrtir per 100 
eore. 

Per cent. 

MU (far by 
tinulysis. 

September 

350 grrns. 

1.24 

20.6 

20.1 

Febniaiy . . I 

; 6 lb. 1 

1 O.K 

13.2 

not detorniiiied. 

. l ime . . j 

owt. 

j O..'! 

1 10.0 

; 10.6 
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Western Australia is in a j)osition to supply annually thousands oi 
ions of clean Blackboy ” guru at a price which should meet the view^s of 
manufacturing chemists whose business includes the many valuable dis- 
tillates that can be obtained from the gum. Particularly in the matter 
of dye stuffs the capabilities of tbe resin sliould form the subject of a 
thorough i n vestigation . 

A number of investigators have turned their attention to Blackboy,” 
pursuing inquiries into its chemical constituents and their commercial 
value and utility. The oiitvside sheathing of “ Blackboy ” is rich in 
many directions, yielding, amongst other matters, drying oils and turpen- 
tine substitutes suitable for the manufacture of paints and varnishes, 



BLACKBOY (XantkorrhciM Pmstit) Western Australia. 
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and also for other purposes. The yields vary according to , whether 
material is treated dry or not. The following are given by one experi- 
menter as the extreme limits per t03i of material used r — 

35-45 gallons of water. 

25-30 gallons of liquor, containing 12-15% of acetic acid. 

4-5% of inothl alcohol and 2-3% of light spirit. 

25 gallons of crude oil, containing 10% light oil, 10% medium 
oil, 15% phenols and acids, 60% pitch, 5% loss (approx.% 
8 cwt. of coke residue of high calorific value and gas (5,000 
cubic feet). 

A coke residue of very good quality remains. This can be made iifto 
l)ri(|ue;ttes with any suitable matrix. It has been stated that the gros- 
value of the products derivable from the low-temperature retorting of 
Blackhoy ’’ is greater than that from any other naturally occurring 
organic raatf^rial in Australia. 
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Scientific and Technical Societies. 


ROYAL SOCIETY OF VICTORIA. 

At the Noveinhor ttieetinjy the following paper was read: — 

A Description of the Bracebridge Wilson Collection of Victorian (Chitons, 
with Dt'scription of a New S|>ecie.s from New Z<*aland. By hdwin Ashby, 

F.L.S., m;b.o.u. 

This collection was made by the late JVlr. J. Bracebridge W ilson, w’orkirig in 
connexion with ibe Port Phillip Exploration CoinniittiN.‘ of the lloy^al Society, 
and was dealt with in a very able manner by Mr. K. I\. Sy’^kes, B.A., F.Z.S.. in 
the Proceedings of the Malaka logical Society in 18 J)(>. 

Ill view of more ri'cent investigatiims by' ii number of earnest workers, it has 
been found necessary to alter some of Svkes' identifications. Considering the 
comparatively small numlier of .sp(‘eimens, the collection is a most remarkable 
one, and contaiiiH an e.vtraordinar,v percentage of rareties. In addition to the 
five .speciis described by Sykes as new, the author notes four other sjiecies then 
undescribed. Oik' of th<*sc, (^altochiton rufus, Ashby, has hitherto been only 
known by a single t.vpt* specimen dredged in Soutb Australia. A new species of 
LtpldopIcinitN, from New Zealand, is also described. 


Di*. d. M. Baldwin delivered a leetim* on Application of (Jenetics to Plant 
Bleeding. 

During the ))Hst twenty years activity lias In^en displayed in plant breeding 
tbrouglnmt llie world. 'Phis activity is largely' due to the re-discovery of 
MendePs work by l)e Vries, Correus, and Tsebernak, the epoch making work of 
J)e Vries on lh(‘ Mutation 'Idieory, and the stimulus given through the establish- 
ment of scliools of g(*netlcs throughout the world. The problems of genetics are 
those which grow out of a study of the. resemblances and diil’erences in indivi- 
duals relat<*d by descent, 'Phere are four general lines of attacking the 
problems — (r/d (be method of ob.servatiou used by Darwin in marshalling evidence 
in favour of the evolution theory; (In biometrieal methods, einplo,yed with such 
success by Pearson; (c) cytological methods, which are primarily concerned with 
a study of eell meehanism; (d) experimental breeding, whicli involves the raising 
of pedigreed i*ul lures of jilauts. From the last metluKl have come manv stimu- 
lating ideas of heredity and variation, including the Menddian theory of 
heredity, tlu* pure line theory of dohnnnsen. and the mutation theory of De 
Vries. One imjiortant result of thivS method of analysis is to dcinon.strate that 
the germinal material is made up of definite factors or units which stand in 
clfise relationshi}) to the partieular characters of the soma, and k> demonstrate 
how these elements are tniiismittisl from generation to generatiiui. The pure 
line theory' and the mutation theory stand in close rolationshij) to the Mendel ian 
theory, because they may be interpreted in terms of the elements which con- 
stitute the germinal substance, .lohannsen showed "tliat the fluctuatimis pro- 
duced by differimces in moisture, sunlight, and fertilizer rw‘eived by the ditVerent 
individual plaids, i.c., fluctuations induced by the plants’ environment, were not 
inherited. ’Phey India ved exactly as the acquirwl characters of an animal which 
VVeismann showed were not inherited. Variations among imlividuals of like 
germinal constitution is a response to external or internal conditions whioli are 
not rellected in the gmininal substance, and such variations are of no consequence 
for the establishment of new hereditary charaeters. d’he mutation theory estab- 
lished the o<*euiTenee of occasional definite discontimitms idianges in the germinal 
substance, in consiapience of which new <dmracters ar<' added to the race. 
Mendelism has given us a plan of heredity, Imt the more intimate and funda- 
mental knowledge of the matt^rial which is employ wl in the elaboration of the 
j)lan remain the task of cytologic.al res(*artdi. Oimetics may la‘ applied on the 
.scientific side to formiilak* do<?trines of evolution, and on the practical side to 
the production of improved races of jdaiits. Ncav and improved varieties may 
lie produced by selection or hybridization. While great improvement had been 
wrought ill plants by selection, the main role of selection was to isolate the 
hcritnide variation.s which are so much rarer than the discontinuous fluctuations 
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produced in the plant by its environment. When the desired heritable variant is 
isolated, selection can do nothing more until nature produces another heritable 
variation. In other words, selection cannot creatt^ anything new. It merely 
isolates and preserves any heritable variations produced by nature. These prin- 
ciples were illustrated by the results obtained in the breeding of sugar b^ts 
and the Illinois corn-brwding experiments. Hybridimtion offers unlimited 
opportunity for the production of new types of plants. The Mendelian conception 
of the plant l)eing composed of unit characters based on specific factors trans- 
mitted in accordance with a definite scheme of inheritance is of great service to 
the plant breeder, because his final objective is the productitm of a type which 
will combine in one variety the greatest number of desirable properties. The 
mode of inheritance of many unit characters has been worked out, but the 
inheritance of qualities of economic importance, e.p., yielding capacity, disease 
resistance, milling quality, drought resistance, still remain unsolved. As the 
applications of Mendel’s discovery are extended, it is bound to have a great 
influence on the breeding of plants, for it will ultimately provide the breeder 
with deflnite knowledge as to the manner in which every unit character of 
practical significance is inherited, and the manner in which the characters may 
be associated and ctmibined for the production of improved types of plants. 

Mr. F. Chapman, A.L.S., exhibited two remarkably well-preserved plant fossils 
in the volcanic tuff of Mount Gambier, from the Kational Museum collection. 
One is the frond of the common bracken {Ptcrulium aiiuilmum), the other a 
leaf of the silver banksia (B. marginata) still living in the district. It was 
pointed out that the volcanic tuff in which they are eiich>sed rej)resents the last 
stages of volcanic activity, and that the tufl* cones, together witli the basal lavH 
flows, w'ere partially swallowed up by subsidence similar to that giving ris«‘ to 
the caldera of Tower Hill, and since filled up by the water forming the V^alley 
and Blue Lakes. The tuff formed a bt^d 200 feet thick in one part, and tlu’ 
volcanic dust drifted 7 mik^ to the north-east, covering much growing vegetation. 
The occurrence of the ubiquitous braeken shows that it was esteblishied long 
l>efore settlement l>y man. 


At the December meeting the following papers w«‘re read:'- 

1. Researches into the ^Serological Diagnosis of Contagious IMeuro 

Pneumonia of Cattle. By O. G. Iteslop, M.V.Sc., D.V.H. (Walter 
and Eliza Hall Fellow). (Communicated by Professor H. A. Wood 
ruff. ) 

2. New or Little-known Victorian Fossils in the National Museum. Part 

, XXV.: Some Silurian Corals. By F. ( hapman, AiL.S. 

The author de.scTilK?.s six new corals, and gives detailed observations on two 
others. I'lie corals all belong to the Yeringian stage of the Silurian. 

;1. Contributions to the Flora of Australia. No. 2fi. Bv A. .1, Ewart, 
D.xSc., Ph.D. * 

I’his forms No. 29 of the author’s Contributions,” which ha ve been piiblislied 
from time to time in the procoedirig.s of tlio Society. Heyeria rirgata is a new 
species collected on the Elder Exploring Expedition from the sand hills near 
Lefroy, Western Australia, and was placed for a long time under /f. hremfolia, 
from which it is, however, quite distinct. 

4. The Estimation of Acidity. By l)r. J. M. Lewis. (Coin muni ca ted by 
Professor W. A. ()sl>orne.) 

The paper deals with various methods which are in practice available for the 
determination of the hydrogen ion concentration of solutions, i.e., ( 1 ) the use 
of a ^Madder ” of indicators after the manner of fSalm and Sorensen, with the 
improvements in method which liave more recently been introduced; (2) the 
hydrolysis of esters; and, lastly, and principally, with the electrometric method. 

The writer deals at length with the theory of “ eontact pot(‘iit3al,” and shows 
how the development of the method is due to. the work of such men as Van’t 
Hoff, Nernst, Sfirensen, and Wilsihore, to mention some proniineiit names only. 

The use and construction of tlie calomel electrode of Ostwald is explaim^, 
and the Poggendorff compensation method of measuring the amall e.m.f. developed 
l|y the system when arranged for an estimation of hydrogen ion concentration is 
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fully dealt with. The calculation of the actual hydrogen ion concentration from 
the found e.m.f. by rmmns of Neriist'a equation i» deraonstrated, likewise that of 
thePu or negative logarithm of the concentration, t.c., Sorensen’s negative 
hydrogen ion exponent. 

Another section of the paper deals with the various forms of hydrogen 
electrode employed in this work, and special mention is made of the improve- 
ments introduced by Walpole. Walpole’s techniijue was further modified by 
Barendrecht. and the f(»rin of apparatus devised by the latter, and improved by 
the writer, is fully described. The author’s improvement consists principally of 
a ratchet anil pinion which is attached to the plunger which regulates the 
height of the liquid in the eloidrode, and by its means a very accurate adjust- 
‘ment may be made. 

The author also introduces an “ inert ” electrode into the electrode tube which 
greatly facilitates the coating of the wire with platinum black.” Some elec 
trode tubes are shown which contain two platinum electrodes in addition to the 
“inert” elecrtrode before mentioruHl. These “twin electrodes” may t>e tested 
against one another, and may, at times, be of st>rvice in avoiding errors associated 
with faulty platinizing of tlie eleetrode.s. The teehniqm^ of electrode platinizing 
is fully described, and the writer illustrates a useful device which he hasi 
deveio])ed for the speedy coating of the wire and its subsequent cleansing diiring 
the electrolysis of dilute sulphuric acid. 

The writer empliasiyes the im|>ortance the estimation of hydrogen ion concen- 
tration has acquired, not only in biochemicar investigations, but also in 
bacteriology and in the arts, and the paper concludes with a useful bibliography 
of the subject. 


ROYAL SOCIETY OF QUEENSLAND. 

At the November miading the following papers wi*re read: — 

” The Peach-leaf Poison Bush.” By F. B. Smith, B.Sc.. F.l.C., and C. T. 

White, F.L.S. 

Coutrihutioiis t(» the Orchidaceous Flora of Queensland.” Bv Dr. R. S. 

Rogers, M.A., M.D., and C. T. White, F.L.S. 

In their paper on the Peach-leaf Poison Bush” [Trema aspera) : Its 
Occasional 'I’o.xicity. .Messrs, Smith and White pointed out tluit concerning many 
plants rocord(‘d as injurious or poisonous to stock in Australia there is much 
diversity of o[)inion among stock holders. ,Vs a case in point may be cited 
Trema aspera, common in the eastern States and variously known ns “ Peach- 
leaf J’oison Bush,” ” W'ild IVaeh,” ** Peach Poison,” Ac. 'I his plant is regard(»d 
by some as a good and safe forage plant, but l>y others as one of our worst 
poisonous plants. 

There art? numerous references to Trema as a dangerous fodder in the writings 
of Australian botanists. The bark is very fibrous, and it has been held tliat the 
harmful effects attributed to the plant are due to its tough and indigestible 
nature when ingested by stock in the absence of softer and more palatable feed, 
especially in view of the fact that the plant belongs tiv a family of plants — the 
Uhnacea* — the memlKus of which, as a general rule, are quite wholesome and 
free from poisonous properties. 

Recent observations of the writers would, however, dermitely show that the 
plant is at times capable of producing mortality in stock, and is worthy of the 
reputation imputed in tlic popular naming. 

The closely allied Trema tiraorensis, Blume. (Syn. T. virgata, Jilume. Sponia 
virgata, Planch.) m.is already beim recorded as prussic-acid yielding. In a con 
tinuation of a survey of the Qucen.sland Flora, made by iis for the occurrence 
of prussic acid ( cyanogenetic ghicoside.s) , the occasional presem^e of faint traiaMs 
of this poison in Trnna aspera was noted, l^itm-iy ( .March. 11)20), in conne.xlon 
with an inquiry into cases of fatality among stock in the Beaudesi^rt district, 
Southern Queenshuid, portions of Trem^tj aspera were gathered, which evidenced 
the presence of an amygdalin-like glueoside both in the “bitter almond” odour 
when the leaves wt?re rul>)>ed l)etween the hands and also by pronounced positive 
reactions in the usual test made witli “ fJuignard’s ” soda picrau* paper. 

The transitory apjwarance of hydrocyanic acid has been not(?d by Greshoff 
in Hydrangea and certain ferns, and its periodicity in economic plants of the 
i^brghum group is well known, and similar occurrence of tlie poivson in Trema 
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ei^pera in sufficient amount in certain situations, or at certain seasons, is in 
accord with the sporadic and sudden fatalities occasionally observed auidng stock 
grazing? where the plant is abundant. 


ROYAL SOCIETY OF NEW SOUTH WAUES 

At the December meeting the following pap<irs were read: — 

1. ‘‘ The Stethoscope, with a reference to a Function of the Auricle. “ By 
d. A. Pollock, T).8c., F.R.S. 

Various forms of stethoscope are considered, and as a gent^ral result of the 
discussion it appears that the acoustic determination of surface vibrations has, 
in the last resort, when the disturbances are vt'Ty Hinall, a definite dynamical 
aspect, the delection in all the instances described depending on the movements 
of the surface relative to a ateady mass ” elaslicaily couiiected with it. In 
delecting small movements vvitli the old-fashioned stethoscope, or after the 
manner of the tracker, the mechanism is supplitMl by the bead and ear, the 
auricle having the very definite function of acting -as the clastic connexion 
between the mass and the surface. In other eases where the air disturbances 
are led by tubers diri^dly into the ear j)assagos the mechanical action is recog- 
nisable associated with tbe instruments. 


The Chemistry of the Essential Oils obtained from two teatrees found 
frequenting the beds of Creeks and Uivers in Boutbern New South Wales, known 
iis Leptospermum odoratum and Leptofipermnm grandifloruin. By A. B. Pcnfold, 
F.C.S, 


The principal constittients of the former are Fiidesmene and Arornadendrciic 
{Sesquiterp(*nes), Eu(h‘smol (Sesw^uiterpene Alcohol), Alpha and Beta Pinene. 
W’ith smaller amounts of a rose odour Alcohol, Esters, and Phenols. 

This is the first time that Eudestnenc has Imen found otreurring in nature. 

Leptosp)cTtnum grandifloriim con.sists principally of the same two Bt'squilerpeiu's 
wdth an unidentified Besqiiiterpene alcohol. 

The constants of the two oils ai'C; — 


Percentage yield of Oil from leav 
Specific gravity at 15'^C. 

Optical Rotation 
Refractive Index at 20“('. 

Ester No. . . 

.Ester aft(=T .Acetylation 



LoptonjMTiimm 

Oiloratiiiu. 



0 01 % 

0 - 91*80 

i 0 * 9:524 

-19 02 

j - 2 * 4.2 

1 * 490 (> 

i 1-.7048 

7*2 

7*2 


41 • 
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Eucalyptus Oil Glands. By M. B. Welch, B.Se. One of the main characteris- 
tics of the eucalypts is the presence of oil in the leaves, The extraction of this 
oil for therapeutics, perfumery, and mining purposes is an important Australian 
industry. The oil was formerly considered to be present as a single globule 
contained in a small <*avity, Imt it would now appear that it is rather in the 
form of an emulsion. These cavities usually, though not always, approach the 
Surface. Oil occurs also in the stems, buds, fruit, and, in rare species, in the 
barks, and its presence in these yarious organs is considered in this paper. The 

f lands are often more ot less devoid of contents, and in the different species show 
ecided variation in arrangement dM mnnber. Their origin is evidently due to 
the separation of certain 6ell tissues, and their subsequent disintegration, 

■ , ' , 
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